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FOREWORD 

The preparation of this book has been 
undertaken at the urgent request of the pub- 
lishers. The purpose of the book is to ex- 
plain, non-technically, the business side of 
electric railroading and, by defining the elec- 
tric railway organization and its varied func- 
tions, to give an insight into the requirements, 
the opportunities and the training involved in 
the several departments of this exacting 
business. 

Upwards of twelve billion passengers are 
carried annually upon the electric lines of 
this country. That is to say, on the average 
every man, woman and child in the United 
States rides upon an electric car more than 
one hundred and twenty times a year. 

Notwithstanding this close personal con- 
tact with the service, the average citizen 
knows almost nothing of the complex trans- 
portation and engineering problems in- 
volved; of the training through which the 
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FOREWORD 

executive officers and department beads must 
pass to gain proficiency ; nor of the recruit- 
ings management and training of the great 
army of motormen and conductors, artisans, 
clerks and laborers who work behind the 
scenes, in office, on the cars, in shop, in car 
house, in power plant, on the wires and on 
the track. 

To the hmnan mind, the new, the unusual, 
the startling, become almost immediately the 
commonplace, and are thereafter taken for 
granted and as a matter of course. 

So it is with the street car ride. The daily 
rider takes it almost in the same matter of 
fact way that he breathes. He walks to 
the comer and if the car comes along in a 
reasonable time, on he gets and goes to his 
destination without a thought about the in- 
tricate organization of men, of materials, 
and of methods, that has made that particu- 
lar ride possible just at the time He wanted 
to take it. 

Of modem public utilities, e.g., tHe tele- 
phone, the telegraph, the electric light, the 
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gas supply, the steam railroad and the elec- 
tric railway, all of which enter so intimately 
into the daily lives of the people, it safely 
may be said, none has exerted a more benefi- 
cent influence upon the growth and pros- 
perity of our American commimities, and 
none has become more nearly indispensable 
to the individual citizen, than has the electric 
railway. 

There are in the United States about one 
thousand electric raQway companies, operat- 
ing in the aggregate approximately forty- 
eight thousand miles of track and one him- 
dred thousand cars. The total capitalization 
of these properties is something ovei- five bil- 
lion dollars and the gross annual receipts are 
over five hundred million dollars. There 
are employed about three hxmdred thousand 
persons whose annual salaries and wages 
total more than three hundred million dollars. 
So much for the magnitude of this business. 

Incidentally, it is interesting to note, no 
name has as yet been coined that is sufficiently 
comprehensive to include all the various gra- 
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dations of the electric railway, ix. : City sur- 
face lines serving strictly urban communities ; 
subiu*ban lines built for the most part as 
extensions of city i^stems into subiu*ban sec- 
tions ; subway and elevated systems built to 
relieve or because of surface congestion in 
the larger cities ; interurban roads operating 
at high speed and designed to connect urban 
centers and intervening rural communities; 
and electrified steam roads representing the 
most recent application of electricity as a 
transportation agency. 

Abroad, the word ** tram ** or ** tramway/* 
and in the United States, the term ** street 
railway '* have served in a measure to desig* 
nate the horse, cable and electric railway as 
distinguished from the steam railroad, but 
these terms have long since been outgrown. 
The term " trolley,** by popular usage, has 
come to mean almost any car propelled by 
electricity, but teclmJcally the word does not 
apply to many installations which do not use 
the trolley at all but take current from a 
third rail, as on most elevated and subway 
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systems, or from an underground conduit, as 
on the systems in New York City and Wash- 
ington, D« C. Nor is it appropriately ap- 
plied to electrified steam roads or to roads 
operated by storage battery cars or other 
iself-contained methods of propulsion. 

Now that horse and cable cars have prac- 
tically disappeared, the term ** electric rail- 
way,'* whfle neither wholly apt nor euphoni- 
ous, is probably the most comprehensive. 

While primarily this book is intended to 
bring something of value and perhaps of 
inspiration to the young man looking for- 
ward, it is hoped it may not be wholly with- 
out interest to the older student of affairs 
who occasionally likes to delve into tiie busi- 
ness problems of the other fellow. 

December, 1918. C. B. F., Jr. 
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TRAINING FOR THE 

ELECTRIC RAILWAY 

BUSINESS 

ORGANIZATION 

i^l A COMPLEX BUSINESS 

The Ixend in most pres^it day industries 
and in the professions |s towards spedaliza- 
tion. We find the modem factory increasing 
the quantity of its output^ but narrowing its 
activities to One ot more specialties or per* 
haps to only part of one si>ecialty. Likewise 
the general practitioner in law or medicine, 
so common fifty years ago, has been largely 
superseded by the specialist. 

In direct contrast to this trend towards 
specialization, tiie training of the electric rail- 
way executive must be in the direction of 
greater and greater generalization. Instead 
of being a specialist in one line he must be 
an expert in several lines; for the business 
of supplying dectric railway &ansportation 
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ELECTRIC RAILWAY BUSINESS 

is really a correlation of maay sdences, pro- 
fessions and trades. 

To mie who has not analyzed tiie subject 
particularly, it may be a surprise to discover 
bow many rwiifications of Human knowledge 
are directly involved in this industry. 

For example, no electric raflway could 
built or continued in operation wilbiout 
application of the tUree main brandies 
engineering, — viz., electrical, mecbanical and 
dvO. 

Blectrical engineering is required to pro- 
duce the power, which must be generated at 
a central power plant, distributed over the 
cables and trolley wires, and utilized in the 
motors to propel the cars, in the air brake 
mechanism to stop tibem, and in the heaters 
and lamps to heat and light fh^n. 

Mechanical engineering Is necessary in de- 
signing, constructing and repairing ttie cars 
and car parts, trucks, motors, brakes, wheels, 
gears, pink>n8 and the many other mechani- 
cal appliances and contrivances fhaf go io 
make up the iQodem trolley car. ShopfadU- 



ORGANIZATION 

ties are needed for inspecting, repairing and 
painting the rolling stock ; and these involve 
many additional problems of mechanical 
science, as for example, shop equipment and 
shop management. 

Civa engineering enters into the construc- 
tion and repair o^ the track, paving, bridges, 
buildings and roadway structures of many 
sorts, including subways and elevated 
structures. 

In varying degree there must be applied 
other specialized branches of engineering 
knowledge. Of these, architecture, chemis- 
try, telephony, eoncrele engineering and fire 
protection are important examples. If the 
power plant is operated by sleam, sleam en- 
gineering will be a requisite; if by water 
power, hydraulics will be involved. 

Differing from the engineering problems, 
but of equal importance, the actual transpor- 
tation of the passenger and freight traffic, 
including the scientific making of finie-tables 
and schedules to meet the needs of the public, 
is a science in itself. 
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ELECTRIC RAILWAY BUSINESS 

More strictly in the line of business admin- 
istration are problems of finance, accounting, 
claims adjusting, purchasing, law, real es- 
tate, publicity, insurance in most of its f orms, 
and business efficiency, the latter being as 
important in this industry as in any other. 

Then there are many aspects of railway 
management difficult of classification, but 
of vital importance. Many of these have a 
relation to the sciences of sodology and po- 
litical economy; Having to do with the wel- 
fare, wages and worKng conditions of em- 
ployes; transportation in its effect upon the 
(Bommimities ; rate-maKng; taxation ; munici- 
pal, state and national le^slation and regu- 
lation; and " safety first** or accident pre^ 
vention work. 

Very frequently other utilities are oper- 
ated by or in conjimction with the railway, 
and administrative supervision must be ex- 
tended into still other fields; as when the 
company operates an electric light or power 
^5uppty> * g*^s plant, water works, steam heat- 
mg, ferry boats, inclined railways, amuse- 
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XDient parks, toll roads, or other utility 
services. 

To the young man at the threshold of his 
life work the electric railway industry there- 
fore presents a career both of opportunities 
and of difficulties : Of opportunities because 
in an industry so diversified there axe offered 
openings covering a wide variety of training 
and aptitude; of difficulties because the man 
who hopes to pass beyond the limits of any 
one department and reach a place where he 
may manage several departments must ac- 
quire knowledge and experience in all of 
them. 

Lest this presentation of the complex 
duties involved in electric raUway manage- 
ment give rise to any sense of discourage- 
ment on the part of the student or neophyte, 
because of the seemincrly msanMc task of 
m<«tering so m»y biicte of pn«*M 
knowledge, . word of e^phnotion is proper. 
While there is no exaggeration as to the 
number and magnitude of the functions that 
must be performed and supervised, f amiliar- 
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ity with these intricate problems is not re- 
quired all at once. The necessary knowledge 
and experience come one step at a time, by 
obsenration, by instruction, by practice and 
by the spur of routine contact To the wide- 
awake man, no matter how lowly the par- 
ticular position he may be filling, each day 
opens up a new field of inquiry concerning 
the work of his own or some other depart- 
ment, and thus by a process of assimilation 
he gradually «^Lf an understanding of 
principles, methods, processes and materials. 
As this progress continues, his horizon, de- 
gree by degree, widens to take in more and 
Leofthe^oftheco«p«./,actH«es. 
Thus in the coiu^se of persistent effort these 
things become part of his own working 
knowledge and that which at the outset 
seemed an unachievable undertaking is found 
to be a natural and attainable development. 

CORRELATING THE FUNCTIONS 

The details of corporate and departmental' 
organization of electric railway companies, 

20 
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and the titles applied to the executive and 
subordinate positions, differ through a wide 
range as between individual companies. 
This is naturally so, as these matters are 
dependent upon many variable factors. 

The details of corporate organization are 
in large measure regulated by the laws of 
the individual states and by the form of 
financial control or ownership of the prop- 
erties. 

The alignment of departments and the as- 
signment of titles are dependent upon ihie 
characteristics of the service supplied, and 
are influenced by the volume of business 
done, the miles of track operated, the extent 
and distinguishing peculiarities of the terri- 
tory and population served, and also very 
conspicuously by the training, experience and 
ability of the men available to fill the various 
offices and departmental positions. 

Except possibly when a new enterprise is 
organized from the start, it is not expedient, 
nor always desirable for that matter, to chart 
a theoretically ideal functional organization 
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and then arbitrarily select men to fill the 
positions called for by the chart 

On 4ihe contrary, Ihe best practical results 
are normally obtained by building the or- 
ganization around the men available, making 
such modifications in the lines of authority 
^as well as in the titles, as tiie circumstances 
require. 

In the accompanying charts is presented 
a composite of the principal functions in- 
volved in the operation of an electric rail- 
way property. While it is not to be supposed 
that the minute segregation set forth in 
the charts wifl be found in the organiza- 
tion of every company, nevertheless these 
functions may be said to be common in prac- 
tically all companies. The difference, for 
example, as between a small interurban 
road and a large city system will be chiefly 
one of degree rather than of dbaracter. 

The small road has a power supply, trolley 
wires, cars and track, as has the larger road, 
although obviously the magnitude and com- 
plexity of the problems to be handled on the 

22 






• 



• a. 






.• • 






« 









I • • 
m 



« • 






• • • • 



OBGANIZATION 

small road will be not so great as upon the 
larger road. 

Another distinction between the small and 
the large road is in the number of assistants 
through which the department heads execute 
the work of their departments. While the 
principles involved are practically the same, 
the heads of the departments of the smaller 
company do less through assistants, or have 
none at all, and they must therefore per- 
sonally handle much of the actual detaiL 
Tlie same work on the larger road is per- 
formed by assistants, while the department 
heads devote more of their time to super- 
vising and directing and to the determining 
of general principles and policies. 

Frequently many of the functions will be 
combined under the supervision of one de- 
partment head. This is particularly true of 
the engineering departments. The electrical 
engineer in some instances ha^ charge of both 
the power department and the track depart- 
ment. Or the mechanical engineer may have 
track as well as cars and buildings under his 
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supervision. On some roads one official exer- 
cises supervision over all fhe engineering 
functions. 

In like manner the offices of secretary and 
treasurer are often merged imder one official, 
who may also be in charge of the accounting 
or of the purchasing. The superintendent 
of transportation sometimes has charge of 
part or all of the engineering. 

Here enters the personal equation as well 
as the ppportimity for advancement. The 
head of the track department, for example, 
may have shown particular efficiency in the 
handling of his department. Should a va- 
cancy occur, say at the head of the mechani- 
feal department, those in authority may very 
properly, instead of bringing in a new man, 
find it desirable to enlarge the responsibilities 
of the track engineer to include, in addition 
to his former work, supervision over car 
repairs. 

Some of the functions may also be modi- 
fied by the increasing tendency to centralize 
or sjmdicate the manag^nent of small local 
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companies in what is termed a " holding com- 
pany" ; a creation of modem finance that is 
rapidly coming into favor, because of the 
greater convenience and financial stability 
gained by the issuance of blanket securities 
covering several detached properties, as 
against each small company arranging its 
own individual financing; and because of the 
more effective results that come through cen- 
tralized management. 

The correlation of all the functions, or de- 
partments, into one harmonious and effective 
organization is probably the crux of success- 
ful electric railway management. The best 
transportation methods that can be devised, 
for example, and the most scientific of time- 
tables, are of no avail if the cars cannot be 
kept upon schedule time because of inade- 
quate supply of power, or if the cars are 
not maintained in mechanically safe condi- 
tion, or if the track department is lax. 

Thus inefficiency in one department may 
nullify the good work of all the others. 
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ELECTRIC RAILWAY BUSINESS 
GROUPING THE FUNCTIONS 

For the purposes of tbis analysis the f unc^ 
tions may be classified under four groups^ 
yiz.9 executive, transportation, engineering 
and administrative. 

The executive offices are concerned in the 
broadest sense with tiie formulation and exe- 
cution of the company's policies. 

The transportation department has direct 
superintendence over transportation and 
traffic and the employes involved therein. 

^The engineering departments are con- 
cerned with the physical equipment, as power 
plant, wires, cars, buildings and track. 

The administrative departments are those 
not directly in charge of the operation of 
the cars or of the engineering details, but 
which perform f imctions, as accoimting, pur- 
chasing, etc, more or less related to all the 
departments. 



THE EXECUTIVE AND TRANS- 
POUTATION FUNCTIONS 

EXECUTIVE 

At the head of the organization stand the 

stockholders or owners of the company. 

Actual direction of the company's affairs 
is nsusally delegated to a board of directors 
elected by the stockholders and presided over 
by a chairman of the board. 

It is the f imction of the board of directors 
to select the chief executive officers of the 
company, to shape its larger and more im- 
portant policies, particularly those relating 
to financial matters, and in general to see 
that the affairs of the company are carefully 
and wisely conducted. 

On the larger properties in some instances 
there is an executive committee elected by 
the board and constituting in effect a smaller 
board of directors. In such cases the chair- 
man of the executive committee is usually 
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the chief executive officer in the manfl^em^at 
of the company's business. 

Next in the line of organization is the 
president, the duties and responsibilities at- 
taching to whose office vary on different 
roads, depending upon the policy of organi- 
zation adopted. In one case the president 
may serve chiefly as counsellor in the finan- 
cial affairs of the company. In another case 
he may be the actual managerial head. 

There are usually one or more vice-presi- 
dents who may or may not be actively con- 
cerned with the operating details. 

In every company there is or should be one 
official who is the recognized directing head 
of the management, and who, if he does not 
have one or more of the foregoing titles, is 
designated as the manager or general mana- 
ger of the company. 

THE MANAGER'S DUTIES 

The manager^ or chief executive officer, 
whatever his specific title may be, whether 

chairman, president, vice-president, general 
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manager or manager^ is the man who directs 
in general the every day affairs of the com- 
pany's business as a whole. It is to him that 
the public, the employes and the stockholders 
look for the results which from their respec- 
tive points of view seem most important. 

As head of tiie operating force the mima- 
ger must be qualified not only to advise the 
different department heads in regard to their 
problems, but he miist see each of these prob- 
lems in such wide perspective as to coordi- 
nate all of the work and reconcile divergent 
views when such views exist. 

It may be said here by way of summary 
therefore that the chief function of this oflScer 
is to make decisions. He must also know 
that the proper carrying out of these de- 
cisions is being attended to by those upon 
^dMm rest, thS r^ponsiMity. 

The problems confronting the head of an 
electric railway organization may be broadly 
classified on the one hand as those relating 
particularly to the technical side of the busi- 
ness ; and on the other hand as tiiose involving 
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the company's relalicms with the public and 
its employes. 

The technical duties and qualifications 
essential thereto are disciissed in detail in a 
subsequent chapter, but in order to gain at 
the outset a general understanding of the re- 
sponsibilities attaching to this, the most im- 
portant position in the organization, it wiU 
be instructive to follow through briefly and 
somewhat informally, what may be termed 
a manager's typical day's work. 

THE MORNING MAIL 

The first thing in the day will be the 
morning mail. This is usually a varied as- 
sortment of requests, suggestions, com- 
plaints, invitations, reports and correspond- 
ence on many subjects. As a usual thing the 
manager will have a secretary competent to 
open and classify the mail and distribute to 
the proper official or head of department such 
routine letters as do not require the personal 
attention of the manager. But for the most 
part the communications coming to the ex- 
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ecutive offices will pass under the eye of 
the manager even if they do not actually re- 
ceive his personal answer. • 

The handling of complaints recdv^ from 
the public and the prompt remedying, where 
possible, of conditions complained of, are a 
particularly important part of the man- 
ager's responsibilities. 

Probably the largest number of letters re- 
ceived from the public relate to the service or 
to the conduct of employes, and candor re- 
quires the recognition that many of the com- 
plaints are well foimded and are properly 
laid at the door of the management or its 
employes. For these complaints the cor- 
rective remedy should and must be promptly 
applied. In other instances conditions be- 
yond the control of the company prevent re- 
medial action and in these cases equal candor 
requires that the complainant be so informed. 

The following is not an artificial list of 
complaints but is a composite made up from 
several hujidred actual letters, perhaps the 
most surprising thing about them being the 
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contradictory character of the complaints. 
Some of these are : 

Complaints against individual motormen 
or conductors for real or fancied discourtesy 
or laxity in the performance of duty, an3 an 
almost equal nimiber of letters commending 
the courtesy, tact and good judgment of 
employes. 

Complaints that not enough ventilators 
are kept open in the cars, or that too many 
ventilators are kept open. 

Complaints that the cars are kept too hot, 
or too cold. 

Protests that the speed of cars is too fast, 
and equally vigorous protests that the speed 
is too slow. 

Requests that additional stopping points 
for cars be established, and an almost equal 
nimiber of complaints that cars make too 
many stops. 

Protests from quiet-lo\dng souls against 
ringing of the motormen*s gongs, and state- 
ments from accident witnesses that motor- 

32 



EXECUTIVE FUNCTIONS 

men do not ring their gongs sufficiently to 
prevent accidents. 

Bequests for, and protests against, smok- 
ing on cars. 

Requests for, and protests) against, the 
operation of open cars. 

The successful electric railway manage- 
ment of to-day studies all of these letters 
thoroughly and earnestly, for they offer the ^ 
hest possible index to the character and suf- 
ficiency of the service supplied to the public. 
In the modem school of electric railroading 
the " public-be-damned '* fallacy, if it ever 
really existed, has forever given place to the 
" public-be-pleased '' policy. 

From this standpoint the great difficulty 
is that of reconciling the diversified opinions 
of the public upon matters regarding street 
car service. 

Upon the question of what constitutes 
proper ventilation of cars, for example, the 
desires of passengers will cover both extremes 
from all ventilators closed to all ventilators 
open. So with stopping places for cars ; one 
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man insists that cars stop at his place of busi- 
ness or in front of his particular residence, 
failing to recognize that if his request were 
granted, the time of all other passengers 
would be wasted to that extent solely for his 
accommodation. 

Holding cars for passengers at stopping 
places is another problem wherein the appli- 
cation of the principle of the greatest con- 
venience to the greatest number sometimes 
.apparently conflicts with the granting of 
. any special privilege to the individual. ** The 
motorman deliberately ran away from me 
while I was hurrying towards the car/' is a 
typical form of complaint involving a factor 
in the giving of good service about which the 
aggrieved patron rarely stops to think. Pos- 
sibly there is in this grievance some lingering 
memory of horse-car days when the obliging 
driver was accustomed to " wait a minute *' 
in front of the intending passenger's door. 
But the electric car and the progress of the 
commimities have changed these conditions. 

From the individual's viewpoint it surely 
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is exasperating, after running a considerable 
distance for a car, to arrive breathless at the 
point of stop and see the car draw away with 
the platform doors closed. But the manage- 
ment is confronted with a very serious diffi- 
culty in its endeavor to formulate a rule that 
will remedy this source of irritation. 

An average car line, for illustration, has 
perhaps one hundred stopping places on the 
round trip. Some of the longer city lines 
have several hundred such stops. If the time 
consumed at each stop is increased only thirty 
seconds for the accommodation of belated 
passengers there will be, on a line having one 
hundred stopping places, a direct loss of fifty 
minutes, — ^nearly an hour longer to make the 
trip. Furthermore, a delay of thirty seconds 
for the accommodation of one passenger 
means a loss of this time to all the passengers 
on the car. The loss in any one instance is 
small, but in the accmnulated aggregate it is 
sufficient to impair the service seriously. 

Another form of protest has to do with 
cars running by without stopping for in- 
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tending passengers. Here also there is more 
behind the situation than appears to the dis- 
comforted patron. Unfortunately, block- 
ades to car traffic do at times occur, and it is 
almost imiversal that the first cars after a 
blockade at once become loaded beyond their 
capacity, while the cars immediately foUow- 
ing them have room to spare. 

When such a delay occiu^s it is imperative 
from the standpoint of good service to the 
greatest number that the first cars through 
be restored to the normal headway in the 
shortest space of time, it being an elementary 
principle in transportation that the best ser- 
vice to all patrons is assured when the cars 
are operated closely on scheduled headway. 

While it is self-evident that cars must be 
operated to afford the maximum accommo- 
dation and convenience to passengers, the 
demand for rapid transportation to meet the 
requirements of life in our busy American 
commimities does not permit of discriminat- 
ing against many jmssengers for the unrea- 
sonable accommodation of the few. The 
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holding of a car at a stopping place for the 
benefit of belated patrons and the restoration 
of headway after blockades are therefore 
matters requiring the exercise of courtesy 
and good judgment on the part of the car 
crews, and a true concept on the part of the 
patrons as to what constitutes real public 
service, (.€., better service to the greater 
number. 

Then there is a group of requests which 
in any one individual case might be granted, 
but which would immediately open the door 
to the asking for similar concessions that 
would lead to well-nigh impossible situa- 
tions. For instance, a neighborhood asks 
that a shelter be provided at an exposed cor- 
ner wherein prospective passengers may wait 
for the cars. This in itself might readily be 
granted, but the precedent would be cited in 
support of requests for sunilar shelters at 
many other points on the system. It mani- 
festly would be impossible to provide such 
shelters at all points where prospective pas- 
sengers congregate. 
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The same difficulty arises in the handling 
of requests for extension of fare limits, ad- 
ditional transfer privileges, the posting of 
cards in or on cars for the purpose of adver- 
tising public or semi-public attractions, and 
demands for contributions and donations to 
associations, societies and individuals for pur- 
poses charitable and otherwise. 

It would seem, for example, a reasonable 
thing for the street car company to carry 
upon its cars without charge signs adver- 
tisinir a charity bazaar. But in a larse ccmi- 
mJty evenU worthy of this priya^ «e 
taking place almost daily. To grant even a 
small proportion of these requests for space 
would soon result in the cars becoming liter- 
ally plastered with notices and cards, thereby 
not only causing an imtidy and unsanitary 
appearance, but resulting in actual confusion 
to the public because of the multiplicity of 
signs. 

The handling of requests for donations 
presents a particularly perplexing problem. 

Whenever an event is proposed, intended to 
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attract the public, it is considered wholly 
legitimate at cmce to call upon the railway 
company for financial assistance, presumably 
upon the theory that the company will profit 
by the additional riding tiius created. In 
connection with this form of request there is 
invariably a very greatly exaggerated idea of 
the profits the company will derive from the 
proposed event. 

THE DAY'S WORK 

Having cleared his desk of the mail by 
dictating answers where immediate answer 
can be made, or by referring the communica- 
tions to the proper subordinate or head of 
department for iavestigation and report 
against subsequent answering, the manager 
will probably devote considerable time to 
conferences with various heads of depart- 
ments and to receiving callers who come with 
many sorts of errands — ^political, commercial, 
personal and otherwise. 

The manager of the electric railway com- 
pany IS very much a public official and the 
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pubUc expects and demands access to his pri- 
vate office upon tiie slightest pretext. The 
passenger with a grierance, the man with an 
ax to grind, the woman with a subscription 
list, the job himter, the inventor, the sales- 
man, the politician, plain crank and sub- 
stantial business man alike regard the mana- 
ger as public property and insist that their 
particular business be transacted with him 
personally and not through subordinates. 
These personal interviews comprise a very 
considerable part of the day's work. 

The manager's luncheon will be taken, sel- 
dom alone, sometimes with one or more local 
or out-of-town callers, but iisually with one 
or more heads of departments ; the luncheon 
period being practically a continuation of the 
conferences of the morning. 

In the early afternoon there will be more 
calls, more conferences, more reports to ana- 
lyze, perhaps a few letters to answer, and 
more instructions to be given. 

It has come to be a rather general custom 
for electric railway managers to devote the 
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latter half of the afternoon to trips of inspec* 
tion over the company's system. These in- 
spections may cover track conditions at a 
particular location, power house, shops, one 
or more of the car bams, perhaps one of the 
material store rooms or any one of a score 
of locations on the property where some con- 
dition requires analysis and decision. Fre- 
quently the trip will be devoted to traffic and 
service observation and study. 
^ On these inspection trips the manager will 
probably be accompanied by one or several 
heads of departments and subordinate offi- 
cials; and the time will be filled with discus- 
sion and analysis looking to improvement of 
service, methods and conditions. 

As to the manager's evening much depends 
upon circumstances, individual temperament 
and the nimaber of assistants to whom he may 
delegate some of the work. Seldom will he 
have an evening free from the responsibilities 
of his position. Many are the local demands 
upon the dectric railway manager, especiaUy 
in the smaller commimities, to speak at pub- 

41 



ELECTRIC RAILWAY BUSINESS 

lie meetings and before civic, business and 
councilmanic bodies, and all of these he can- 
not refuse. 

Nor are the manager's allotted hoiu*s of 
rest wholly sacred ; for he is subject to call at 
any hour of the night because of an emer- 
gency, a serious fire, a severe storm or scmie 
other interruption to traffic to which electric 
railway service seems to be peculiarly liable. 

Obviously, the foregoing is a composite 
picture and is not to be taken too Uterally 
in any one case. For instance, the manager 
of an extensive network of interurban lines 
covering part of one or more states will ar- 
range his program of office work, conferences 
and inspection trips on a basis quite different 
from that followed by the head of a large 
city system, or the manager of a small com- 
bined city and interurban system. 

But the picture is indicative of the mana- 
gerial functions and will serve to clarify the 
later deductions as to the training and quali- 
fications necessary to the successful perform- 
ance of these functions. 
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TEANSPOETATION 

The transportation department under the 
supervision of a superintendent, general su- 
perintendent or superintendent of transpor- 
tation, handles the details relating to service. 
By service is meant the safety, adequacy and 
regularity of the operation of cars, including 
the making of time tables. 

A transportation department fimction 
closely co-related with that of service is the 
selecting and training of the motormen and 
conductors, and their discipline, by which 
is signified all that goes to create and pre- 
serve the complete unanimity of purpose 
and effort between the men on the one hand 
and the management on the other. 

If the road does an extensive freight or 
express business, or if it is an interurban 
line competing for patronage with other lines 
of transportation, traffic getting will be an 
important fimction. This will involve 
methods of personal solicitation, follow-up 
letters, advertising and other means of con- 
vincing prospective passengers and shippers 
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as to the advantages to be gained by using 
the facilities offered by the company's cars. 

Frequently, especially on interurban 
roads, traffic getting and handling are func- 
tions of sufficient magnitude to require a 
separate traffic department distinct from 
transportation. 

For operating purposes electric roads are 
usually divided into geographical divisions, 
e«i ^th its own opetfeg depot in dwge 
of a division superintendent. Much of the 
time of the head of the transportation depart- 
jnent wiU be spent in supervismg and per- 
f ecting the important details that are handled 
at these divisional depots. 

The division superintendents under the 
direction of the head of the department have 
general charge of transportation matters in 
their respective divisions. They have author- 
ity to discipline and suspend motormen and 
conductors and to recommend discharge for 
disobedience of rules; but usually they do 
not actually hire or discharge men, it now 
being considered best practice to centralize 
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this! responsibility at the general transporta- 
tion headquarters. 

The division superintendents are also re- 
sponsible for the proper preparation and 
forwarding to the general oflSees of the vari- 
ous required depot reports, as trainmen's 
time sheets, accident reports, lost and found 
articles, etc. 

The depot constitutes the point of actual 
contact between the company and the motor- 
men and conductors, in-so-far as their daily 
work is concerned. Here the men report at 
the beginning of then- day's work and here 
they make their " turn in *' after they have 
finished their runs. At the depots are handled 
the details of such matters as choosing runs 
in accordance with seniority rights, obtaining 
leave of absence or time off, making up the 
" extra '* list; and here also are administered 
the penalties for failure to report for duty 
and minor infraction of rules. All these de- 
tails have to do with what the men term their 
working conditions, and the manner in which 
the depot authority and routine are exercised 
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has a vital bearing upon fhe comfort and 
peace of mind of the men and their attitude 
toward the company and their work. Hence 
the importance of proper supervision over 
depot methods and practices as a factor in the 
successful administration of the transporta- 
tion department. 

PUBLIC SERVICE AND TIME-TABLES 

The electric railway company sells its 
product, i.e., transportation, very much upon 
the same principles as the automobile manu- 
facturer sells automobiles or the shoe manu- 
facturer shoes. That is to say, the public 
utility company is imder the same necessity 
of making its product attractive to the con- 
simier as is the manufacturer. Nor can the 
transportation company nm its business 
without supplying that which is to be sold 
with some relation to the demand and to 
the cost of production any more than can the 
factory. 

Successful electric railway operation con- 
sists largely in the close adjustment of car 
service to the needs of the public. There 
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should always be sufficient cars on tiie lines to 
aooorDmodai the passengers. C«, operated 
in excess of that number entail a waste, 
profiting no one. Cars should be so operated 
as to transport the greatest number of pas- 
sengers between the points of travel by the 
most direct routes, with dependable regu- 
lariiy, and at the highest rate of speed con- 
sistent with safety. 

' These are the service standards towards 
which progressive transportation manage- 
ments are striving. 

Without here attempting an analysis of 
time-table making it may be said that as the 
basis of schedules or time-tables, studies of 
the traffic conditions are prepared including 
the probable number of passengers desiring 
to ride at each hour of the day, on the diflPer- 
ent days of the week, and at various seasons 
of the year. 

After this information is tabulated the 
number of trips necessary to take care of the 
traffic is computed. Then in conjunction 
with length of line and speed factors the re- 
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suits are converted into car runs, then into 
crew runs, and finally into completed traffic 
or time-table statements. As traffic condi- 
tions change from time to time the schedules 
must be changed. 

In the making of time-tables the transpor- 
tation department is also confronted with the 
double problem of plotting the schedules so 
that they will be satisfactory alike to the 
traveling public and as regards the hoiu*s 
of work to be performed by the motormen 
and conductors. This would not be difficult 
of accomplishment were there no peak or rush 
hour periods, but when, as is frequently the 
case, there is need for 100 per cent, more 
cars on the street from 6 to 8 in the morning 
and from 5 to 6.80 in the evening than there 
is during the intervening hours, the proper 
adjustment of the schedules and the runs 
approaches the importance of a science. 

THE MOTORMEN AND CONDUCTORS 

It is not within the scope of this book to 

review or add to the mass of discussion upon 

the overshadowing topic of capital and labor. 
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Like all other really great problems of the 
day, the process of adjustiiig the relations be- 
tween the man with money for hire and the 
man with labor for hire is an evolution, the 
consummation of which will be reached only 
when fundamental truth and right are imder- 
stood, universally recognized and applied. 

Under present conditions, that relation 
which is best expressed by the term " coopera- 
tion " — each fellow giving the other fellow 
a square deal — forms the one basis upon 
which utility companies and their employes 
can get together; and it is through coopera- 
tion that improved service to the public, in- 
creased wages and improved working con- 
ditions to the men, as well as increased re- 
turns to the company, can be most definitely 
assiu*ed. 

This principle of cooperation and square 
dealing properly extends into all the rela- 
tions existing between the company and its 
employes and shapes the policies and methods 
followed in hiring them, in training them for 
their work, in the administration of disci- 
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pline^ and in their final discharge if that be- 
comes necessary as the last resort. 

As regards discipline, for example, the co- 
operative meiliod recognizes that it is easy 
enough to discharge a man, but that a more 
laudable service to society as well as to the 
individual has been accomplished if, by cau- 
tion and instruction, a man's faults can be 
corrected before the necessity for his dis- 
charge arises. As one of the many applica- 
tions of this principle, it therefore foUows 
that only such rules should be in force for 
the guidance and government of motormen 
and conductors as are essential to the protec- 
tion of the public and the proper operation 
of the cars, and that the penalty for violation 
of any rule should be no more severe than 
is required to discoiu-age a repetition. Brow- 
beating, petty bossism, vindictiveness, favor- 
itism and discrimination have no place in 
modem methods of dealing with employes. 

The significance of this whole broad ques- 
tifon of ** hiring and firing '* as a factor in 

^ccessful business management has only re- 
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cently beeu recognized but there is now a 
widespread awakening to the fact that this 
subject is deserving of detailed study and is 
possessed of surprising possibUities for im- 
provement and development. 

Because of its importance in electric rail- 
way management the following summary is 
given indicating the procediu*e adopted by 
practically all railway companies in the em- 
ploying and training of their transportation 
employes. Practice may differ as to details, 
but in the m«n certain funcUmentJ prind- 
pies are almost universally recognized. 

An applicant for the position of motorman 
or conductor is usually first received by an 
employment clerk or other subordinate of- 
ficial who asks a few preluninary ques- 
tions, such as name, age, address, former 
experience and reason for leaving previous 
employment, in the meantime sizing up 
the candidate as to general appearance and 
qualifications. 

Most companies have certain general re- 
quirements as to age limit, height and weight, 
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and if the applicant meets these regulations 
and shows general evidence of becoming a 
capable employe, he is given an application 
form to fill out. This form is designed to 
reveal the man's general qualifications, 
habits, family history, health, references and 
previous experience. 

The applicant's statements are then sub- 
jected to rigid investigation. By corre- 
spondence or interviews with his previous 
employers and references, every effort is 
made to establish the man'^s character, habits 
and reputation; for this is an occupation 
calling for clean, honest, earnest men. 

If the candidate passes this preliminary 
investigation he is given a thorough medical 
examination for physical fitness, especially 
as regards eyesight and hearing. 

He is also put through certain psychologi- 
cal tests to determine his general intelligence, 
quickness of perception, imagination, cour- 
tesy, general education, and other qualifica- 
tions necessary to this work. 

At some stage of these tests the applicant 
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usually comes under the direct observation 
and examination of the head of the transpor- 
tation department for decision as to accept- 
ance or rejection. 

Having qualified mentally, morally and 
physically as being the kind of man the com- 
pany desires to have in charge of its cars, the 
candidatestartsuponhis course of instruction. 

The specific instruction for this calling 
covers all the varied duties of motormen and 
conductors in their relation to the public and 
to the company. It includes a thorough ex- 
planation of the construction and use of the 
company's oar equipment, controllers, air- 
brakes, drcuit-'breakers and other devices 
with which the trainmen must be familiar. It 
involves an understanding of the company's 
rules for the courteous treatment of the pub- 
lic, the requirements of safe and careful oper- 
ation of cars, and the regulations as to fares, 
transfers, etc Of course actual experience 
upon the road imder the tutelage of compe- 
tent instructors is on essential part of the 
training. 
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If the candidate shows continued aptitude 
under instruction he is finally accepted as an 
employe and placed at the foot of the extra 
list, as it is called, i.e.j he is assigned in his 
turn to operate tripper or extra cars, or to 
work in the place of regular men who may be 
absent from duty. 

While the probationary term of instruction 
takes from two to four weeks, the making of 
what might be termed the 100 per cent, 
motorman or conductor covers a long period 
and is really never finished ; for the right kind 
of an CTiploye is never through learning and 
is never satisfied to say there is no more room 
for improvement. 

It is the leading tenet in the code of princi- 
ples of this business, that " the first obliga- 
tion of public utilities engaged in transporta- 
tion is service to the public, and the first 
essential of service is safety.'' This doctrine 
should govern the attitude and conduct of the 
motormen and conductors as well as of the 
executive officials. 

Transportation employes are engaged in a 
public service in which they are constantly 
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called upon to exercise the greatest patience, 
forbearance and self-control. They are sub- 
ject at times to annoyances and unreasonable 
treatment from passengers, but their position 
requires that under such ch-cumstances they 
avoid controversy and complaint by keeping 
their temper, saying as little as possible, and 
meeting the situation with politeness and 
courtesy. Uncivil or profane language finds 
no place in the vocabulary of the careful 
transportation employe. 

The man desiring to remain in this calling 
will be temperate in all his habits and will 
conduct himself in accordance with the rules 
of clean and decent living, to the end that he 
may at all times be prepared to meet the re- 
sponsibaities of his position with that alert- 
ness and keenness essential to safe land ef- 
fective operation. The spirit of cooperation 
does not lend itself to unseemly conduct, or 
to any act detrimental to the company's inter- 
ests, either when on or off duty. 
- The man in charge of an electric car can 
Have no use for intoxicating liquors. Booze 
and electric railroading 9d nof mix. 
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For the purpose of this analysis the engi- 
neering functions in electric railway work 
are divided into three main groups,— viz. : 

Electeicax., embracing power generation 
and power distribution. 

Mechanical, which embodies the con- 
struction and upkeep of cars and rolling 
stock, including supervision over repair shops 
and car houses. 

Civil, which covers the construction and 
maintenance of what is termed the perma- 
nent way, i.e., road-bed, track and roadway 
structures. 

There is also the item of construction and 
maintenance of buildings which, technically, 
is a branch of civfl engineering, but is some- 
times, for expediency, placed under the su- 
pervi;ion of tie meZnL depTtment. 

While these primary divisions represent 
distinct classes or engineering worK, tiiey are 

intimately inter-related and in the daily rou- 

56 



THE ENGINEERING FUNCTIONS 

tine they touch at many points. For ex- 
ample, the design and condition of the appa- 
ratus on the cars, as motors, gearing, con- 
trollers, electric heaters, incandescent lamps, 
etc., all of which are xmder the supervision 
of the mechanical department, effect directly 
the demands made upon the electrical depart- 
ment. On the other hand, the operations of 
the electrical department as represented by 
the regularity of the power, the voltage de- 
Uvered and various conditions of power gen- 
eration and distribution, have a bearing upon 
the maintenance and efficiency of the appa- 
ratus on the cars. 

The mechanical and track departments 
must work in close cooperation, because, for 
illustration, the shape or contour of the tread 
and flange of the car wheels, weight of car, 
and other factors associated with the rolling 
stock, largely influence the type, life and 
up-keep of the rails and track special work; 
and, conversely, track conditions effect the 
life and smooth running of the cars. Like- 
wise, the track and electrical departments 
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share many problems in common. For ex- 
ample, the track department usually is 
responsible for the instaUation and mainte- 
nance of the bonding at tiie rail joints, form- 
ing the return drcuit for the electrical cur- 
rent; and the eflSciency of this return circuit 
is an important factor in the effectiveness 
of the power department. 

To cite another single illustration of how 
these problems present themselves, the ques- 
tion of the relative hardness of the trolley 
wheel and the trolley wire is typical. The 
mechanical department is desu-ous of using 
trolley wheels made from the hardest «ivail- 
able composition so that the life of these 
wheels may be prolonged to the greatest pos- 
sible maximum. But the trolley wheels can 
be made so hard as to cause excessive wear 
of the trolley wire. Thus it might come about 
that whfle an exceUent showing is being made 
in tibe low tost of trolley wheel renewals, pro- 
portionately larger expenditures are neces- 
sary for the maintenance and renewal of the 
overhead wire construction. There is a deli- 
st 
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cate balance between the right hardness for 
the trolley wheel and the right hardness for 
the troUey wire, and some one in authority 
must be able to analyze the pros and cons of 
the problem and decide upon specifications 
both for the trolley wheel and tiie trolley wire 
that will give the best results from the broad 
viewpoint. These are only a few of literally 
himdreds of similar problems. 

TheoreticaUy, at least in the larger com- 
panics, the ideal organization of the engineer- 
ing functions would call for a chief engineer, 
reporting directly to tiie chief executive ofB- 
cer. To the chief engineer would be dele- 
gated the responsibility of supervising all the 
engineering f imctions, including those relat- 
ing to power supply, wires, cars, tracks and 
buildings. Reporting to the chief engineer 
there would be an engineer or departmaital 
superintendent in charge of each of these five 
divisions of the work ; each of these depart- 
ment heads to have jurisdiction of construc- 
tion, maintenance and operation in the re- 
spective department. 
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In practice, the title chief engineer is fre- 
quently found hut it does not always repre- 
sent this comprehensive responsibility. In 
some companies the chief engineer is in 
charge only of the power house. In other 
instances the title is used to designate the 
oflScer in diarge of track. Sometimes the 
chief engineer combines two or three of the 
engineering branches, and in some organiza- 
tions he fulfils the ideal theory and has super- 
vision over all engineering details. 

If the organization does not provide for 
a chief supervising engineer in this broadest 
sense then this responsibility, as final ad- 
justor in engineering matters, must be exer- 
cised by one of the executive officers whose 
experience must be broad enough and ^diose 
angle of vision must be sufficiently wide to 
secure the best net results in the op^ation 
and development of the property as a whole. 
In the making of these decisions there must 
be brought to bear a practical combination of 
business and technical ability. 

The designation "superintendent"' in- 
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stead of " engineer," in the titles assigned to 
the men in charge of the engineering depart- 
ments, is coming into favor chiefly because 
the title superintendent carries with it the 
thought of responsibility for departmental 
administration, in addition to supervision 
over the strictly engineering details. Hence 
such titles as superintendent of motive power, 
superintendent of rolling stock, and super- 
intendent of way are in frequent use. 

Labor and material constitute the two ele- 
ments with which the engineering depart- 
ments are continuously concerned, for re- 
duced to ib den,ent4 term., every engi- 
neering opemtion, trZ the sfanpl Jto L 
most complex, is a process of changing either 
the form, character or location of materials, 
in which process, labor must be applied 
either direct or through tiie agency of tools 
or machinery. 

The labor problem as it presents itself to 
the engineering departments has to do with 
the hiring and training of skilled and un- 
skilled workmen, the planning and directing 
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of their efforts, the adjustment of their 
wages and the betterment of their working 
conditions ; and there is the same need for the 
application of the principles of cooperation 
and mutual square-dealing between employer 
and employe in these departments as there is 
between the transportation department and 
the motormen and conductors. 

Corollary to the handling of labor, the ap- 
plication of a knowledge of materials, their 
uses, their costs, and the operations and 
processes by which they are brought together 
to accomplish useful piu^oses, plays an im- 
portimt part in all branches of engineering. 

The following indicates some of the chief 
functions specifically performed by the en- 
gineering departments in electric railway 
work. 

ELECTRICAL 

Hie electrical department is responsible 
for the safe, continuous and economical gen- 
eration and distribution of electrical energy. 
Its work is highly technical and specialized^ 
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The usual electric railway power supply 
involves one or more central stations or power 
houses where the electrical power is manu- 
factured; transmission lines over which it is 
transmitted; sub-stations where the current 
is changed to the required voltage and char- 
acter; feeder wires whereby the power is 
distributed to the lines in the vicinity of each 
sub-station; trolley wires from which the 
energy is fed to the motors, air-brake com- 
pressors, heaters and lamps on the cars ; and 
the return circuit whereby the current is 
conducted back to the sub-stations. All this 
requires complicated machinery, apparatus, 
instruments and an intricate network of 
imdergroimd and overhead wires and cables. 

The power equipment and wires are under 
continuous and severe mechanical and electri- 
cal stresses and require constant expert su- 
pervision and attention to insure continuity 
in the power supply. Eternal vigilance is 
therefore peculiarly the kejmote of this de- 
partment, for if the power is interrupted the 
car service stops, schedules are thrown into 
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disorder and the public is given cause for 
dissatisfaction. 

Next to insuring reliability in the supply 
of power, the department is concerned with 
securing a high degree of economy and effi- 
ciency in the production and distribution of 
the power. 

As this treatise is not intoided to encroach 
upon the field of the technical text-book no 
attempt will be made to enlarge upon the 
technical problems with which the electrical 
department has to deal, but it will not be 
amiss to indicate, briefly and in general, a few 
of these problems as they relate to the design, 
construction, maintenance and operation of 
the steam plant, the electrical and power 
equSpiment, and the system of wires! and 
cables. These comprise the three main 
groups of elements, over which the electrical 
department has supervision. 

Electrical energy is produced by dynamos 
or generators, actuated by some form of 
prime mover, — ^viz., either reciprocating en- 
gines or rotary engines called turbines. 
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Steam to drive these engines or turbines 
is produced in boilers under which coal 
is OTdmarily burned as fuel. Under ex- 
ceptional conditions, boUers are designed 
to burn other combustibles, as wood, saw- 
dust, oil or various forms of gas. In 
localities where coal is scarce and water power 
is available, water driven turbines are ex- 
tensively used. 

The problems arising in connection with 
the steam production end of a power plant 
have to do with scientific boiler room prac- 
tice; boiler design; economizers; superheat- 
ers; forced draft; coal and ash handling 
machinery ; smoke prevention ; flue gas analy- 
sis; prevention of boiler scale, and similar 
factors. The specifying of the proper grade 
of coal is a particularly important item, and 
studies of the cost of producing power must 
be made at frequent intervals to determine 
the quality of coal best adapted to the con- 
ditions at the particular plant, and for bal- 
ancing the steaming efficiency of various 
grades of coal against their cost, 
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In connection with the prime mover and 
electrical part of the plant, the department 
deals with the design, capacity, eflSciency, 
up-keep and operation of reciprocating en- 
gines; high and low pressure turhines; gen- 
erators ; switchboards ; controlling and meas- 
uring instruments and devices; condensers 
and water cooling equipment; and various 
forms of auxiliary apparatus, as pumps, sir 
compressors and blowers. 

In the direction of safety, studies and in- 
vestigations are constantly being made to 
prevent accidents io employes «and other per- 
sons, and to avoid short circuits and shut- 
downs. From the standpomt of economy, 
such questions arise as how to improve the 
power station load factor; best methods of 
handling peak loads and utilization of power 
station by-products. 

As regards power distribution, considera- 
tion must be given to determining and reduc- 
ing transmission losses; balancing distribu- 
tion losses against the cost of electrical con- 
ductors; securmg the highest efBcieiKjy and 
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reliability in sub-station practice^; testings 
inspecting and repairing overhead and un- 
derground cables in order to forestall break- 
downs; securing greatest protection against 
damage by lightning; and protection of 
water pipes and other underground struc- 
tures from damage by electrolysis. 

From the general standpoint of depart- 
mental management^ such questions arise as 
relate to power accounting, cost analyses, 
and organization and methods with refer- 
ence to the clerical, drafting, construction, 
repair and operating forces. 

If a laboratory is maintained for making 
chemical and other analyses and tests of 
metals and materials, for convenience it is 
usually placed imder the supervision of the 
electrical department. 

Every growing electric railway is perpetu- 
ally confronted with the necessity for provid- 
ing an increased power supply, and this 
power demand must be anticipated and cal- 
culated a considerable period in advance. The 
responsibility for sucH estimating and pro- 
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viding for future power requirements are 
important functions of this department. 

MECHANICAL 

The primary function of the mechanical 
department is to keep the cars of the com- 
pany in a safe and efficient state of repair. 

Inchiding each individual bolt^ nail^ screw^ 
piece of hardware and the component parts 
of the trucks^ car body and equipment, the 
average trolley car is separable into more 
than twenty-six thousand distinct parts, in- 
volving the use of wood, steel, glass, brass 
bronze, alununum, nickel, lead, glass, rubber, 
asbestos, mica, leather, rattan, porcelain, 
linen, wool, cotton, timgsten, resin, beeswax 
and perhaps twenty other basic materials or 
their compoimds. 

This bit of information would in itself be 
interesting only in the abstract, but con- 
sidered as an illustration of the need for 
organization of men, of materials and of 
methods, it is highly enlightening. 

Before a car is permitted to irtart from 
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the car house upon its day's run, some one 
must know that each individual piece and 
part of the car is in its proper place aiid in 
a state of good repair. A projecting nail 
may catch and damage the clothing of a pas- 
senger or even cause bodily injury. A loose 
floor board may cause a passenger to trip and 
falL A screw missing from a grab handle 
may cause a person to be thrown to the street 
with serious results. Brakes, controllers, 
fenders, motors, and all other mediammn 
must likewise be in safe operative condition. 

This means that there must be a force of 
trained men, so organized and supervised, 
that there will be no possibility of a car being 
sent from the car house into service untQ after 
a thorough inspectipn has been made and all 
loose, broken or missing parts repaired or 
renewed. 

A complete stock of the necessary mate- 
rials and parts must always be kept on hand. 
Whether it be a specially shaped angle 
bracket at the comer of a seat, the pinch 
handle on a ciu1:ain, or the smallest bolt in 
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the air-brake mechanism, if any part is 
broken or missing, there must be anotiier one 
quickly available to take its place. 

Finally, there must be a coordination of 
methods, or system, such as will ensure effec- 
tive results. 

In all this work many trades are involved. 

The inspection and repair of car bodies, 
trucks, wheels, axles, gears, pinions, bearings, 
air brakes, hand brakes, motors, controllers, 
wiring, fenders, etc., require carpenters, cabi- 
net makers, painters, glaziers, blacksmiths, 
metal workers, f oundrymen, pipe workers, 
machinists, annature winders, electricians 
and general repairmen, the last named repre- 
senting a new and distinctive trade in itself 
for which the name " electric car mechanics " 
has been suggested. 

In addition to the maintenance of cars, but 

closely correlated therewith, the head of this 

department performs two other principal 

functions. One of these has to do with the 

designing of cars and car parts and the other 

with supervision over the repair shops. 
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The originating of new car designs, and 
the improving of ear equipment, are here 
mentioned as important elements because the 
electric car is still in a state of evolution. 
Any one who has given thought to the sub- 
ject must have been impressed with the 
changes that have taken place, even within 
the past decade, in car types, and the wide 
differences that exist in different locahties as 
to appearance and general design of electric 
cars. 

Earnest efforts have been made to agree 
upon standards of uniformity in this respect, 
but the continued endeayors of individual 
companies to develop new designs in order 
to provide the greatest safety and accommo- 
dation to the pubUc have resulted in so many 
improvement; and new principles, that it is 
not yet possible to speak of a standard elec- 
tric car. 

Perhaps the most conspicuous changes 
made in car design during the past few years 
have been those brought about in connection 
with the development of the prepayment fare 
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system ; by the almost universal adoption of 
the enclosed ear platform for the pm^pose 
of preventing passengers from boarding, 
leaving or falling from, moving cars; and 
by the effort so to locate the exits and en- 
trances as to insure the greatest safety and 
convenience to passengers. Two of the latest 
examples of this evolution are the near-side 
type, wherein both entrance and exit are by 
way of the front platform, and the center 
door type, in which both entrance and exit 
are at the center of the car. These types 
and their variations illustrate the effort to 
seciu-e lower car steps, wider aisles, greater 
seating capacity, more adequate ventilation, 
better sanitation, elimination of needless 
weight, reduction of -noise, improved safe- 
guards and accident preventing devices, and 
improved facilities and comforts for the 
motormen and conductors. 

The mechanical department is not alone 
charged with the responsibility of keeping 
up this progress in improved car designs, for 
the suggestions come from all departments. 
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But upon the chief mechanical officer does 
fall the duty of taking all the ideas, including 
his own, and working them out to tangible 
and practical conclusions. 

The inter-department organization of the 
mechanical department varies with the num- 
ber of cars and type of rolling stock. Usually 
the heavier repair work, general overhauling 
and painting of cars is concentrated at a cen- 
tral repair shop, while the daily inspections of 
cars and the lighter repair work are per^ 
formed at car houses conveniently located 
at different points on the system. 

The supervision of various processes of 
manufacture at the repair shops is a func- 
tion of importance, because of the large pro- 
portion of the company's expenses involved 
therein. 

While electric railway companies buy most 
of their supplies and materials from special- 
izing manufacturers and dealers, there are 
many articles of special design that can be 
advantageously made in the company's shops. 
Then, too, shop facilities adequate to care for 
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the heavy repair work on cars lare neces- 
saxy in any event, and these involve certain 
fixed expenses for plant and supervision. In 
order to provide what is termed a good load 
factor for the shop^ it is found economical to 
manuf actiu*e in this plant many of the things 
the company requires. 

The modem electric railway repair shop 
has therefore come to he a complete manu- 
facturing plant, turning out a wide variety 
of products. Although these products are 
intended for the company's own use in the 
carrying on of its own husiness, the work 
calls for the application of the same prin- 
ciples of scientific management, efficiency, 
cost analysis, records and shop equipment as 
are necessary in any modem factory. 

As indicating a few of the many specific 
topics with which the mechanical department 
is concerned the following are dted: car 
equipment maintenance and inspection; care 
of car motors; air-hrake design and mainte- 
nance ; composition and shape of hrake shoes ; 
life and care of car wheels; lubrication of 
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bearings ; care and maintenance of car bodies ; 
car painting and varnishing; beating and 
ventilation of cars; repair shop design; shop 
practices; shop tools and equipment; operat- 
ing and storage car house designs, etc. 

The thorough cleaning of cars, now recog- 
nized by progressive managements as a most 
important part of the routine work, is some- 
times placed under the supervision of the 
transportation department, but more fre- 
quently it is made a f imction of the mechani- 
cal department 

As in other lines of industry, the auto- 
mobile is coming into extended use by electric 
railway companies for various purposes, as, 
for expediting the work of the heads of de- 
partments and their chief assistants when on 
inspection trips or other company business. 
Automobile trucks of special designs are em- 
ployed as wrecking and line repair vehicles, 
for the delivery of materials, for hauling 
stone, sand, gravel, etc., and for handling 
freight and express. On the larger roads, the 
maintenance of tiiis fleet of autos is an im- 
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portant item and requires a thorough knowl- 
edge and application of automobile engineer- 
ing. This work falls naturally under the 
supervision of the mechanical department. 

CIVIL 

The track or way department performs 
those functions commonly but broadly classi- 
fied as civil en^eering, although other 
branches of engineering knowledge, includ- 
ing in particular some phai^es of applied 
mechanics, enter into its work. 

This division of the electric railway organi- 
zation is responsible for the construction, 
maintenance and renewal of the track, road- 
way and track artructm*es; and for the de- 
velopment of improvements and refinements 
in track designs, materials and methods. 

The following are some of the topics to 
which the department is constantly giving 
its attention : Composition of rails and proc- 
esses of manufacture as factors in the life 
of rails ; designs of girder and T-rails in their 
relation to wear, paving, and street traffic; 

design and composition of track special work; 
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switches^ mates^ frogs and crossings with ref- 
erence to the life of car wheels and track; 
design and renewal of sundry track mate- 
rials, as track spikes, bolts, tie rods and tie 
plates ; preservative treatment of ties ; the use 
of concrete and metal ties in substitution for 
wood ties; design and maintenance of rail 
joints ; modem cast joint and electric welding 
processes; rail bonding; causes and preven- 
tion of raa corrugations and rail creeping; 
and kindred topics affecting the safe and 
economical construction and maintenance of 
track. 

Track foundations to secure the maximum 
permanency, freedom fr<m vibration, and 
noise-reducing qualities are receiving especial 
attention from progressive managements. 
Analysis and experiments along these lines 
include consideration of the ballast; proper 
drainage, which involves drain-pipe and 
sewer practice; ditch and culvert construc- 
tion; weed destruction; and the determina- 
tion of bearing power of soils with reference 
to supporting track foundations. 
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Modem street and road paving has an im- 
portant place in electric raUway track work; 
and the way department is always confronted 
with problems involving the Uf e and relative 
cost of granite^ wood, brick, macadam and 
other types of pavement and paving f omida- 
tions in connection with track construction 
and maintenance. 

In designing track and methods of track 
installation and repair for use in public 
streets and highways, the general character 
pf the location where such installations are 
to be made must be kept constantly in mind, 
to the end that there be as little interference 
as possible to the use of the thoroughfares 
by pedestrians and vehicular traffic. 

Bridge and trestle designing and their con- 
struction and maintenance are usually func- 
tions of this department. 

Bearing upon the management of the de- 
partment as a business, the routine includes 
geographical and departmental organization 
of labor gangs and supervision over their 
work; the keeping of track records and cost 
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analyses; the making and recording of siu*- 
veys; and tiie making of estimates of cost 
of proposed new and renewal work. 

BUILDINGS 

Buildings for many purposes are necessary 
in electric railway operation, — ^viz., power 
houses, sub-stations, repair shops, car houses, 
offices and employes' quarters, waiting rooms, 
passenger stations and shelters, freight or 
express <stations and terminal facilities. 

The number, size and design of these 
buildings will vary with the size of the road 
and the character of the business done, but 
even on a small road the work of designing, 
constructing and maintaining buildings re- 
quired expert and efficient attention. 

In the construction and repair of modem 
buildings, many specialized phases of engi- 
neering must be applied. Concrete construc- 
tion is now extensively used and concrete 
engineering has become an important factor 
in the work of the electric railway engineer. 

Fire protection, embracing the scientific 
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application of fire resisting materials^ limit- 
ing areas of exposure to retard tiie spread 
of fire, automatic sprinkling systems, sys- 
tematic inspection to insure cleanliness, and 
the use of modern devices and methods for 
preventing and extinguishing fires, is an- 
other specialized science that has come to foe 
a recognized branch of this business. 

Heating, lighting, ventilating, plumbing 
and sanitation are included in the list of sci- 
ences and trades which must be drawn upon 
by the department having the care of railway 
buildings and structures in its charge. 

The use to which the building is to be put 
is the paramoimt consideration in designing 
structures of this character, but it is particu- 
larly worthy of mention that good architec- 
ture is a distinguishing feature of modem 
electric railway buildings. The spirit of pub- 
lic service is displayed in attractively appear- 
ing power houses, sub-stations, shops, ear 
houses and office buildings. 
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THE ADMINISTRATIVE 
FUNCTIONS 

SECRETARY 

The duties of the secretary are primarily 
corporate in their nature, ue.f they have to 
do with the official affairs of the company in 
its capacity as a legal corporation. The sec- 
retary is custodian of the company's official 
seal which he «iffijces to all documents that 
require sealmg after they have been approved 
by the designated officials. He is usually 
authorized to execute jointly with the presi- 
dent or other accredited official all legal docu- 
ments as contracts, agreements, leases, deeds, 
mortgages, etc.; and he is charged with the 
responsibmty of checking, verifying, ffling, 
indexing and safe-keeping the official papers, 
documents and records of the corporate acts 
and transactions of the company. The secre- 
tary keeps the minutes of meetings of the 
stockholders and board of directors; issues 
the stock certificates of the company; keeps 
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the stock ownership and stock transfer books ; 
and sends out the legal notices of regular and 
special meetings to the stockholders and 
directors. 

One of the functions of this office is to keep 
a record of the expiration dates of contracts, 
leases, options, etc., and to send advance 
notices of such expiration dates to the officials 
or departments concerned, in time to permit 
the reaching of decisions as to the renewal 
or discontinuance of agreements, or the exer- 
cise or rejection of options. 

Frequently, the secretary performs other 
duties as prescribed by the president or man- 
ager; as for example, the secretary is often 
also the purchasing agent. 

The duties of secretary carry important 
responsibilities arid he must merit and be 
given a high degree of trust and confidence. 

TREASURER 

THe treasurer receives all moneys paid td 
the company from whatever source and de- 
posits them in a designated bank Or banks ; 
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which funds can usually be drawn out only 
by check of the treasurer, countersigned by 
the president, auditor or other authorized 
official. 

The sources of revenue of an electric rail- 
way company are fares paid on the cars or 
through station agents; receipts from ex- 
press, freight, mail, chartered cars and other 
traffic; rentals and sales of company prop- 
erty; sale of power; receipts from advertising 
in cars and stations; income from securities 
owned by the company and its subsidiary and 
allied corporations ; and revenue from issues 
of stock, bonds, notes, trust certificates or 
other securities. 

Disbursements by voucher are made by 
the treasiwer, after approval or authoriza- 
tion by the proper officer or officers, for ma- 
terials and property purchased; for labor 
performed; in payment of claims for acci- 
dent and other damages, and for taxes, in- 
terest, dividend and repayment of moneys 
borrowed. 

On many roads one of the principal routine 
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functions of tiie treasurer's department has 
to do with counting, checking and safeguard- 
ing tickets, transfers, etc,, sold by and re- 
cdved through the conductors and other 
agents, although in some instances the cleri- 
cal work of counting tickets may, as a mat- 
ter of convenience, be handled by the auditing 
department. 

Another important responsibility exer- 
cised by the treasiu-er's office is the disburse- 
ment by cash in pay envelopes, or by cheds:, 
of the daily, weekly, semi-monthly and 
monthly pay to the various classes of 
employes. 

The treasurer is custodian of the securities, 
notes and other evidences of indebtedness due 
to the company and its subsidiaries; and he 
bees that payments of interest, principal, 
dividends, rentals, etc., to and by the com- 
pany are made when due. 

The treasurer is charged ^dtH Ilie duty of 
maintaining sufficient cash balances to meet 
accruing liabilities ; and for this purpose must 
keep himself informed of the advance cash 
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requirements for the payment of current 
bills, invoices, pajrrolls, etc, on account of 
ordinary as well as extraordinary items of 
construction, maintenance and operation. 

To avoid unnecessary duplication of book- 
keeping, it is the general practice to central- 
ize so far as possible all accounting in the 
auditing department; and the treasury de- 
partment therefore keeps, subject to audit 
by the auditing department, only such books 
as are directly identified with cash receipts, 
cash disbursements and bank balances. 

In the majority of electric railway organi- 
zations the offices of secretary and treasurer 
are' combined under one official. 

ACCOUNTING OE AUDITING 

The term accoimtant properly describes 
one who is competent to design and control 
the systems of accoimts required for the 
record of the transactions of a business. 

An auditor is also an accoimtant but with 
the added qualification of being, as defined 
by Webster, " a person appointed and au- 
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thorized to audit or examine an account or 
accounts, compare charges with voucherst 
examine parties and witnesses, allow or re- 
ject the charges and state tiie balance." 

The term auditor or general auditor there- 
fore well defines in principle the functions 
of the chief accoimting officer of an electric 
railway company. 

The auditor keeps the company's account 
books, but he is much more than a book- 
keeper. It has well been said that the dif- 
ference between the auditor and the book- 
keeper is as the relations existing between 
the architect and the draftsman, or between 
the bank cashier and the bookkeepers of the 
bank. That is, by the accurate, skilful and 
intelligent analysis of the company's receipts 
and expenditures, the auditor interprets the 
financial condition of the company and 
makes available the information upon which 
the management largely relies in judging 
the eflSciency off men and methods in all 
departments. 

The functions of the auditing department 
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specifically include the keeping of the gen- 
eral account books of the company ; posting 
and balancing the joiirnal and ledger entries ; 
checking and recording vouchers and in- 
voices; verifying accounts receivable and ac- 
counts payable; auditing the receipts from 
passenger^ freight and other sources; post- 
ing, extending and balancing the pay-rolls ; 
distributing to the proper accounts and sub- 
accoimts all disbursements for labor and 
materials ; keeping inventories and records of 
material and supplies stock; and preparing 
and compiling statistical and analytical data 
pertammg to each and every one of the com- 
pany's operations and activities. 

In many instances, notably in the larger 
corporations, it is desirable to affect a con- 
trol of the closely allied duties and functions 
of the auditor's and treasurer's offices. This 
centralized direction or control is often 
lodged in an official designated as con- 
troller, or comptroJler, imder whose jurist 
diction is sometimes also placed the secre- 
tary's c^ce. 'A comptroller in general cor- 
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responds to an auditor with this larger execu- 
tive power. 

The specific responsibility of the comp- 
troller is to translate intoWxsounting or finan- 
cial terms the niianifold results of operation, 
of contractual obligations rmdertaken, and of 
the general corporate policy or plans of the 
management such as the preparation of bud- 
gets for operating and capital requirements, 
and estimating the income and expenses for 
future periods. This position of financial 
control is in some cases assigned to a financial 
vice-president. 

CLAIMS 

Tlie handling of accident claims in connec- 
tion with electric railway management has of 
necessity been developed almost to tiie degree 
of a profession or science. 

If the concern of the electric railway com- 
pany were only to settle legitimate claims 
arising from accidents for which it is legally 
liable, claims adjusting would not be the con- 
spicuous feature of the business it now is. 
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But unfortunately there has come to «ast in 
the minds of a certain few a belief that the 
treasury of the electric railway is fair prey 
for anyone who can find or manufacture any 
grounds for filing an accident claim ; and the 
degree of exaggeration practiced in such 
cases, amountingjf requently to the alleging of 
damages from accidents that never occurred, 
would startle the most prejudiced critic could 
the aggregate of these claims be computed. 

Contrary to popular belief the present day 
electric railway company stands ready to pay 
promptly all damage claims that are fair 
and just imder the law. If this fact were 
generally known and recognized by the pub- 
lic, there would be less for the claims depart- 
ment to do iand more prompt settlements of 
proper claims; but because of the exagger- 
ated and fraudulent attacks upon its treas- 
ury, the average electric raUway company 
has been forced into a position of defense 
and self -protection in these matters. 

The function of tfie claims agent and his 

departmenik is to determine and adjust tHe 
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legitimate claim but to act as the buli^ark 
between tiie company's treasury and the il- 
legitimate claim for damages. 

As regards the duties of the claims agent, 
supreme importance attaches to the investi- 
gation of accidents for the purpose of deter- 
mining all the pertinent facts. 

The statutes and court decisions covering 
these matters are complicated and involved. 
For instance^ the basis of compensation in 
the case of a pedestrian struck by a street car 

that controlling if the pedestrian is struck 
whUe crossing the street between street inter- 
sections. Likewise a passenger's right of re- 
covery if injured when entering or leaving 
a car may depend upon whether or not the 
car was in motion at the time the accident 
occmred. 

The first step therefore is to establish by 
investigation all the facts in connection with 
the accident. This is done by interviewing 
all the witnesses whose names are secured by 

the car crew, and any one else who can tlm>w 
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light upon how the accident happened. The 
efficiency of a claims agent and his depart- 
ment is measured very largely by this ability 
to locate witnesses and secure accurate and 
reliable information bearing upon the acci- 
dents in which the company is in any way 
involved. 

Having completed the investigation, the 
next step is to determine if the claimant is 
entitled to compensation and if so the 
amoimt to be paid. It is evident no hard and 
fast rules can be laid down for determining 
the fair and reasonable value of an accident 
claim. The extent of injury, the degree of 
contributory negKgence and the extent of 
liability imder the controlling laws are all 
factors that must be considered in attempting 
to reach a settlement. 

In some instances, when the investigation 
shows that the company is not liable in law, 
or when there is a difference of opinion as 
to the extent of injury or liability, or when 
the demands for money damages are so ex- 
aggerated and unreasonable as to prevent an 
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amicable adjustment, it is necessary to resort 
to a court trial to determine these questions. 

The organization for handling cases that 
have reached this litigation stage differs with 
different companies. On some roads these 
are handled by the claims department under 
the claims agent. On other roads there is a 
separate legal department or department of 
litigated cases. 

An important responsibility of the chiims 
agent is the recording and preparing of sta- 
tistics relating to accidents and their causes. 

" Safety-first '* work, or the systematic 
and scientific prevention of accidents, is now 
a thomughly recognized industrial movement 
in which electric railway companies have en- 
thusiastically ailisted. This work, both as 
regards the waging of « safety-first " cam- 
paigns to secure the cooperation of the public 
in the prevention of aoddents, and as regards 
tho educating of the company's employes 
in the direction of reducing accident hazards 
to themselves and the pubHc, is often placed 

imder the supervision of the claims agent. 
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PURCHASING 

To the uninitiated, the quantity and di- 
versified character of the material and sup- 
plies involved in running an electric road are 
almost nnbelievable. On even a small road, 
the different items of material may exceed 
ten thousand separate and distinct kinds of 
articles; and these will range from pins and 
pens for the clerical force up to steel rails, 
copper vire by the tons, power plant ma- 
chinery and completed street cars. 

The purchases are further complicated by 
the fact that many of the items represent 
wide varieties of sizes and designs of the same 
kind of article ; as for illustration, one com- 
pany in the course of a year piu'chased about 
half a million machine bolts, classified into 
three hundred different shapes and sizes; sev- 
eral hundred thousand lock washers in nine 
designs ; tons of fire brick in twelve varieties ; 
files by the gross in twenty-five sizes ; thou- 
sands of brooms in twelve grades ; and so on 
through a list of articles, the use of many of 
which, in connection with the operation of 
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an electric railway, would scarcely occur to 
the average layman's mind 

Some of the articles are common to all 
departments and some pertain to the work 
of only one department. Should each de- 
partment itsdf attempt to purchase the 
materials required by it, there would be 
endless confusion, dupKcation, wide diver- 
gence as to price and much time and energy 
lost. 

For this reason the responsibility for the 
purchasing of all materials is usually cen- 
tralized in a purchasing department, upon 
which the other departments make requisi- 
tion for the supplies they require. 

The tendency in modem purchasing 
methods is to buy coal, oils, paints, varnishes, 
copper, brass, iron, steel and other materials 
and metals, as well as manufactured articles, 
not upon guess work, but in accordance wiih 
definite specifications based upon the most 
careful analysis and test to determine their 
fitness for the specific use to which they aw 
to be put. 
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While these specifications are usually pre- 
pared by the respective departments, subject 
to the approval of the management, — ^and 
although the purchases must be circumscribed 
by the specifications, — ^this does not limit the 
purchasing agent in making recommenda- 
tions foimded upon his knowledge of mar- 
kets and prices; nor does it curtail his taking 
the initiative m suggesting new designs, nfew 
specialties or new materials that may come 
to his attention. 

Effective purchasing is not merely a mat- 
ter of price, for questions of safety, cost of 
maintenance, resistance to wear, saving in 
iweight, and other considerations are recog- 
nized in arriving at the relative value of a 
purchase in distinction to price alone. The 
lowest priced article is not always the cheap- 
jest in the long run. For example: Car 
wheels made of cast iron might be purchased 
under normal conditions at a cost as low as 
say $8 each, while steel wheels would cost $18 
each; but the life of a cast iron wheel may 
be but 10,000 miles, while the steel wheel 

9S 



ELECTRIC RAILWAY BUSINESS 

may give as high as 80,000 miles. Unless 
there are other factors having a bearing upon 
the situation, it would therefore probably be 
better economy at tliese relative prices to 
buy the steel wheels evcQ at the higher first 
cost. 

The primary f imction of the piu'chasing 
agent is to buy the materials and supplies re- 
quired upon the best terms obtainable, as to 
price and quality, and it is his duty to secure 
bids from manufacturers and dealers, place 
the orders, handle correspondence relating to 
purchases, interview salesmen, collect and 
study manufacturers' catalogs, follow up de- 
liveries and in general attend to the details 
of buying whatever in the way of materials 
and supplies tiie company needs to buy. He 
may or may not have charge of the handling 
and disbursing of materials after they have 
been delivered. 

Another duty that is usually assigned to 
the purchasing department is tiie selling 
of scrap, including worn-out and discarded 
material. 
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MATERIAL AND SUPPLIES 

After the purchases have been made^ tiie 
storing, safe-guarding and issuing of the 
material are functions of no insignificant 
proportions. The jlogical pku^ {for these 
functions in the company's organization has 
not as yet been thoroughly standardized; but 
the need for a material and supplies depart- 
ment imder a general storekeeper is gener- 
ally recognized by electric railway manage- 
ments. On some roads the storekeeper is 
under the supervision of the auditor; on 
others he reports to tiie piu*chasing depart- 
ment; and in some organizations the function 
is considered of sufficient importance to war- 
rant placing the storekeeper under the direct 
authority of one of thechief executive officers. 

Carried to the highest degree of segrega- 
tion, this department is charged with t^e re- 
sponsibility of keeping record of all stock; 
making requisitions upon the purchasing 
agent when a stock is to be replenished, and 
receiving, storing, issuing and in some cases 
delivering the materials and supplies used by 
all the departments. 
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In addition to the aforementioned func- 
tions there are many special duties arising in 
the routine of electric railway administration 
which are either assigned to one or more of 
the regular departments^ or are handled by 
special representatives or by outside experts. 
Some of the more important of these func- 
tions are as follows: 

GENERAJ. COUNSEL 

It is the usual practice to retain^ either as 
head of the company's law department or in 
an independent capacity, one or more lawyers 
to advise the management and department 
heads, when and as required, upon matters 
involving legal questions; and, if the com- 
pany does not regularly employ special trial 
attorneys, to act as its attorney in the prepa- 
ration and trial of cases when the cwpora- 

tion sues or is sued. 
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CONSULTING ENGINEER 

Likewise^ a consultiDg engineer or firm of 
engineers is frequently retained to advise the 
management in important ^igineering prob- 
lems. Usually the regular engineering de- 
partments handle routine details ; but when 
some unusual project arises, as the building 
of a new line, the remodeling of the power 
supply or distribution system, or when some 
special study involving operation is to be 
made, e.g., a general analysis of traffic con- 
ditions, the re-routing of lines, mitigation of 
electrolysis, and so on, it is found expedient 
to caU in a consulting engineer or firm of 
reputation and experience to supplement the 
company's own engineering forces. 

RELATIONS WITH THE PUBLIC 

The creating and maintaining of a spirit 
of good will and cooperation between the 
company and the public it serves has in recent 
years come to be recognized as a vital ele- 
ment in successful management. Most elec- 
tric railway organizations therefore have a 
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representative, frequently designated by the 
title publicity agent, who assists the chief 
executive officer in handling publicity cam- 
paigns and like activities of the company in 
its relation to public officials, the newspapers 
and the general public. 

STATISTICAL AND ANALYTICAL 

There are often included in the executive 
staff one or more experts trained to prepare 
analytical and statistical reports upon special 
problems of operation and maaagement, and 
to perform other special duties not directly 
embraced in departmental routine. Some 
of the titles used in this connection are assist- 
ant to president, executive assistant, statis- 
tician, librarian, and special agent. 

To facilitate these investigations and for 
the use of department heads and employes, 
a number of electric railway companies have 
established their own special libraries wherein 
are collected, filed and indexed, books, 
pamphlets, trade journals, statistics and data 
in reference to electric railway subjects, 
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MISCELLANEOUS FUNCTIONS 

KEAL ESTATE 

Electric railway companies are large 
owners of real estate necessary for buildings, 
yards, terminals, rights-of-way and other 
purposes connected with the operation of the 
road. The functions of buying, selling, rent- 
ing and managing real estate are either as- 
signed to one of the officers or are handled by 
a real estate agent retained for the piu'pose. 

INSURANCE 

lAn electric railway company carries many 
forms of insurance, as fire, casualty, boiler, 
automobile and burglary and also requires 
court, M«».ry and flMity bondtog. Life, 
health and accident insurance covering em- 
ployes under various forms of group arid 
company plans has also recently become a 
factor in industrial management. 

These diversified insurance matters, espe- 
cially upon the larger roads, are often of 
sufficient magnitude to warrant the employ- 
ment of a gaieral insurance expert. 
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ELECTRIC RAILWAY BUSINESS 
SAFETY-FIRST WORK 

The systematic and scientific prevention 
of aoddents, and the education of the public 
and the employes in safety-first principles, 
are now thoroughly recognized movements. 
In electric railway operation the cooperation 
of all departments in accident prevention 
work is enlisted under the general direction 
of an executive officer or one of the depart- 
ment heads. A nxmiher of companies re- 
tain snecial experts to supervise this activity. 

EMPLOYES' WELFARE 

Much is being done by transportation com- 
panies in the direction of promoting the well- 
being and improving the working conditions 
of employes ; for example, by providing old 
age pensions, sick and death benefits, sav- 
ings funds, loan systems, profit-sharing sys- 
tems, recreation rooms, lunch rooms, play- 
grounds, athletics, social clubs and beneficial 
associations. On many roads a trained wel- 
fare specialist is retained to direct and coor- 
dinate the endeavors of the several depart- 
ments along these lines. 
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PARKS AND AMUSEMENT RESORTS 

Many railway compaiDies own or are in- 
terested in one or more parks or other recrea- 
tion resorts, necessitating the services of a 
manafifer or superintendent especially trained 
«>d2perienoku.p«fcm«„;gement 

LOST AND FOUND DEPARTMENT 

A somewhat incidental function of electric 
railway operation, but one of considerable 
importance to the public, is the handlmg of 
articles left by passengers upon cars and in 
waiting rooms. The lost and found property 
on some large city systems aggregates in the 
course of a year, 60,000 separate articles, 
comprising a heterogeneous assortment, 
ranging widely in variety, e.g., mnbrellas by 
the thousands, human skulls, false teeth, 
jewelry, money, valuable papers, clothing of 
every description, lunch boxes, market bas- 
kets, books, firearms, dynamite, live puppies, 
snakes and other animals and even babies. 

A story is told of the resourcefulness of a 

clerk in charge of the lost and found depart- 
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ment of an important electric railway, who 
one day found himself the temporary cus- 
todian of a lost baby. The clerk, himself a 
father, was able to feed the baby from a 
nursing bottle filled with milk heated over 
an oil stove, the bottle, milk and stove having 
been requisitioned from his stock of " lost " 
articles. Then from the same source he se- 
cured extra clothing for the child, toys for 
it to play with and finally put it to sleep in 
an unclaimed go-cart. 

While this may be an exaggerated case, 
^ilway companie' provide » ^ sy^ 
for handling the property left by careless 
and forgetful passengers and the utmost dili- 
gence is used to insure the return of lost 
articles to the rightful owners. The lost and 
found department is usually under the super- 
vision of the transportation department. 

PRINTING 

An electric railway company uses great 

quantities of blank forms, tickets, transfers, 

posters, signs and other printed matter. The 
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smaUer companies have their printing done 
by established printing concerns; but where 
the bulk of this work is snflScient to justify 
the investment, it has been found expedient 
for the company to equip and operate its 
own printmg plant. Supervision over this 
function is variously assigned to the secre- 
tary, the purchasing agent, or other depart- 
ment best fitted to handle it. 

In connection with the company's printing 
there is usually opportunity for some one 
to effect considerable economy by standard- 
izing, as to size, paper and typographical ar- 
rangement, the blank forms used for record- 
ing and transmitting the various depart- 
mental and inter-departmental reports. 
There is also, frequently, opportunity in this 
regard for intelligent revision and some elim- 
ination of blank forms, this being one of tiie 
details seldom afforded the analytical super- 
vision it merits. 

SIGNALS 

Roads which operate at high speed, as do 
many interurban lines, as well as subway md 
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elevated systems, axe usually equipped 
signal devices to safeguard the operation of 
cars. These signals require constant atten- 
tion and inspection to insure their proper 
working at all times; signal engineering and 
maintenance have therefore come to be a 
specialized business, in many instances re- 
quiring the organizaticm of a separate de- 
partment in charge of a signal engineer. 

DISPATCHING 

Most city and interurban lines maintain 
a central dispatching office, having telephone 
communication with the various offices, de- 
partments, locations, terminals and interme- 
diate points along the lines. 

The dispatching system includes a force 
of trained operatives chosen because of their 
knowledge and experience in the handling 
of traffic conditions. The chief dispatdier 
and his force are charged with the responsi- 
bility attending the proper dispatching and 
operation of cars, including the handling of 

special routing, special car movements, 
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prompt action in case of accidents and the 
quick raising of blockades. This function 
is under the supervision of the transporta- 
tion department ; but it is closely correlated 
with the power, wire, car, and track depart- 
ments, of which each has a part to play in 
maintaining safety and regularity in the 
operation of the cars. 

Most companies maintain a bureau of 
information, usually for convenience located 
at the central telephone dispatching office, 
where are promptly answered all inquiries 
concerning time tables, routes and other 
details about the service regarding which 
public inquiry is frequently made. 

EMERGENCY REPAIR SERVICE 

Transportation service seems to be pecu- 
liarly liable to interruptions from many 
causes. The forces of nature, manifested 
in floods, wind, lightning, snow, sleet and 
fog, appear to be in continuous conspiracy 
against the electric railway company in its 

efforts to provide adequate and regular ser- 
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yioe to the public Other causes of traffic 
interruption whidi call for constant pre- 
T^itive measures and often for quick action 
are disabled vdiicles on the track, drivers 
blocking cars, trains at railroad crossings, 
and street accidents of many sorts. 

Although practically there is but one 
source of delay for which the company itself 
is directly responsible, namely, failure of its 
own power, track, wires or car equipment, 
it is necessary to provide in the organization 
for methods and equipment to raise, with the 
least possible loss of time, all blockades when 
they do occur. This " hurry-up " service will 
be more or less elaborate, depending upon 
the c(Hiditions; but it usually takes the form 
of a system of district housing stations and 
a fleet of wreck cars, horse-drawn vehicles 
and auto trucks, manned by trained crews 
and equipped with powerful jacks, cranes, 
extension towers for readbing the overhead 
wires, block, tackle and other paraphernalia 
suitable for handling whatever anergency 
may arise. 
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This service is operated in about the same 
manner as a well-regulated fire department, 
with facilities for prompt notification so that 
the repair crews can reach, in the minimum 
time, the location where they are needed. 
The ordering out of the emergency equip- 
ment when required is properly under the 
control of the transportation department, 
but the Work of preventing and lifting block- 
ades also requires the coSperation of the en- 
gineering departments. 

PREPARATION OF TARIFFS 

As the large majority of electric roads are 

now subject to regulation by state public 

service commissions, and many are under the 

jurisdiction of the Interstate Commerce 

Commission, it is necessary for these cwn- 

panies to file and publish tariffs showing their 

official ratei? for passengers, freight, express 

and any other class of service supplied to 

the public. The preparation, printing, filing, 

posting, publishing and revising of tariffs 

involves an immense amoimt of detail work 

109 



ELECTRIC RAILWAY BUSINESS 

and familiarity with the accepted principles 
of rate-making, including local, through^ 
interline, joint, diass and commodity tariffs. 
On the smaller roads responsibility for the 
proper handling of the detaUs incident to the 
preparation of tariffs is assigned to the trans- 
portation department. On roads having a 
larger amomit of traffic a separate tariff 
bureau is established to perform this function. 

CAR ADVERTISING 

Space in electric cars» at stations^ and 
wherever passengers congregate, is in con- 
tinuous demand for the display of adver- 
tisements. It is novir accepted practice for 
the electric railway company to lease all of 
this available space to some general advertis- 
ing agency at a stipulated rental, and tl^e 
agency in turn leases the unit spaces to the 
individual advertisers- 



QUALIFICATIONS IN JGENERAL 

Obviously, it would be impracticable to 
attempt a hard and fast definition of the 
qualifications that lead to successful achieve- 
ment in the electric railway business. 

As in every line of human endeavor, so in 
the electric railway industry, progressive and 
permanent success in any of its branches lies 
in individual effort, natural aptitude and 
specialized training. Mental poise, loyalty, 
hard work, cheerfulness, candor, tact, study, 
experience, and that old-fashioned quality, 
which in the days of the fathers was called 
"gumption," count for success in this vo- 
cation as in any other; and up to the 
point where expert or specialized knowledge 
must be applied, they are the common 
fundamentals. 

Particularly in this field, advancement in 

any one of its departments is almost wholly 

a question of a man's power to grasp and 

assimilate the essentials of its many phases, 
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ins capacity to assume new and larger re* 
sponsibOities and his ability to make sound 
decisions upon the diversified problems that 
are constantly pressing for solution. 

EXECUTIVE ABILITY 

A quality which counts much for indi- 
vidual success is that combinaticm of char- 
acteristics best summarized in the term ex- 
ecutive ability; the force that raises a man 
above his fellows; that qualifies him tb issue 
orders as well as to execute them ; that makes 
him a leader of men rather than one who only 
follows ; that stimulates him to face new prob- 
lems with confidence and solve them. 

The man of clerical mind and clerical 
habits must train himself to be more than a 
clerk, and in the long run opportunity is 
something that each individual creates for 
himself. 

VISION 

The electric railway oflScer has three inter- 
ests to serve; the public, the employes and 
the investors. This is now recognized as a 
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cardinal principle by all progressive and 
modernized public utility managements. 
Adequate and dependable service to the pub- 
lic comes first. Employes must be paid the 
highest possible wages and enjoy the most 
improved working conditions that the busi- 
ness wiU produce. Lastly, the investors in 
the company's securities should be assured a 
reasonable return upon their investment. 

It would seem, and up to the last decade 
it was well-nigh imiversaUy believed, that 
these tiiree elements must remain in per- 
I>etual conflict. But progressive thinkers of 
recent years are beginning to resolve this 
seeming conflict into a condition of harmony 
and mutual cooperation. If stiU a theory, 
at least it is a practical and demonstrable 
theory, that the interest of these three part- 
ners is a common interest. Infringement 
against the rights of one of the partners oper- 
ates to the detriment of all three. The prob- 
lem which concerns every public utility is so 
to interrelate its endeavors that the best in- 
terests of all win be conserved. 
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The electric railway man must therefore 
be a man of vision and his vision must cover 
the entire horizon. 

FAIR DEALING 

That happy faculty of meeting men from 
any and every walk of life upon a basis 
of assurance^ confidence and understanding 
is in greater or less degree part of every 
principal position in the electric railway 
organization. 

A broad fairness of mind should prompt 
the electric railway man to treat the opinions 
of others with consideration but he also must 
be prepared to defend the rights of the com- 
pany. That is to say, he must be suflSciently 
broad-minded to see the rights of others and 
at the same time be able to impress upon 
others the need for their consideration of the 
rights of the company which he represents. 

The ability to see the manhood in men, to 
hold the confidence of all manner of men, 
and to reach amicable adjustments when dif- 
ferences exist weighs much in the balance on 

the side of success in this business. 
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TEMPERAMENT 

This is no profession for the man of ner- 
vous temperament nor for the nature that is 
easily discouraged under criticism. 

If a man be so constituted that public com- 
mendation of his work is essential as a spur 
to larger efforts (and there are sireh men) 
he had best not look for progress in the elec- 
tric railway business ; for this is one business 
where even a man's best intent and purpose 
are very apt to be misconstrued. Why this 
should be so is perhaps one of the incongru- 
ities of the day. At least in some degree this 
attitude is based upon misinformation, pre- 
judice and a failure to realize the difficulties 
and problems confronting those responsible 
for the management of these public utilities. 

Fortunately, signs are not lacking of a 
change in this respect; and it is to be hoped 
the time is not far distant when it will be 
recognized that, by and large, the men who 
are handling these quasi-public problems 
have the same high standards of morals, the 
same ambitions and tiie same regard for civic 

"5 



ELECTRIC RAILWAY BUSINESS 

duty and responsibility as do men in other 
walks of life. 

As a matter of fact there is no body of men 
who are doing more effective dvic welfare 
work in their respective commmiities than 
are the electric railway officials is a diass. 
If only for selfish reasons the electric rail- 
way officer realizes perhaps more than any 
<Mie else how closely related is the prosperity 
of the company to that of the commimity 
wMdi it serves. Hence, although the railway 
offiidal is an employe of a private corporation, 
he realizes that he and the property which 
he represents have a greater civic duty than 
even the ordinary citizen. 

The electric railway man will find he is 
granted but scant personal seclusicm. On 
the street, at his club, at social functions, he 
must be prepared to listen attentively and 
without impatience to all sorts of complaints 
and grievances against the corporation or 
its employes. This is not to say that some of 
these complaints are not justified and, if pre- 
sented at the office in a legitimate way, would 
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merit investdgation and remedy. The point 
is that the electric railway man is not vouch- 
safed the same freedom from business mat- 
ters away from his office that is allowed to 
other business men. 

IDEALISM 

In relation to a business so practical and 
matter-of-fact as that of transportation, 
there may be a tendency to assume that ideal- 
ism can find but little place. On the con- 
trary, one of the most valuable assets to the 
electric railway man is the faculty of creative 
idealism, using this term in its finest sense to 
designate that power or process of forming 
ideal mental concepts : or in non-prosaic lan- 
guage, the faculty whereby "the soul be- 
holdeth the likeness of things that be absent." 

This is the mental quality (akin to imagin- 
ation) which, when tempered with due re- 
gard for the practical and relative, enables 
a man to invent and develop new and better 
devices, improved processes and better ways 
of doing things. 
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All progress that has been made in trans- 
portation, from the first crude omnibus and 
horse ear, a transition all the more remark- 
able becaiise it has taken place within 
comparatively a few years, has been accom- 
plished because upward- and forward-look- 
ing men have been able to see beyond the 
limitations that seemed to hold them, and 
have brought into physical evidence some of 
the ideals they first held as mental pictures. 
And all of promise that the future holds is 
predicated upon the exercise of constructive 
idealism. 

THE EFFICIENCY HABIT 

The rapidly narrowing margin between 
profit and deficit in the operation of electric 
railways, due to higher standards of service, 
increased cost of materials and higher wages 
paid to employes, makes necessary the elimi- 
nation of every waste and the conserving of 
every resource. 

This calls for men whose habits of mind 
run to true efiiciency and rational economy 
and who are able to differentiate between 
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false economy, expressed by the old adage 
" saving at the spigot and wasting at the 
bung," and true economy which saves ex- 
penses in legitimate ways, both small and 
large, without lowering the standards of 
safety and good service. 

PHYSICAL ENDURANCE 

This business calls for a considerable meas- 
ure of physical endurance and the man who 
enters it must be prepared to know no limit 
to the hours he works. The electric railway 
official, even when not actually on duty, is 
always subject to call to meet emergencies. 
Car service is usually maintained for eighteen 
out of th0 twenty-four hours, and in the 
larger communities service must be given for 
twenty-four hours every day in the year. On 
Simdays and holidays when in other voca- 
tions there is opportunity for relaxation, the 
strain upon the electric railway organization 
is heavily increased rather than lessened, for 
more cars must be operated and there is 
greater concentration of the traffic, 
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Keeping the cars running is the electric 
railway man's gospel, and when the seeming 
emergencies peculiar to this business arise, 
the man bred to this business gets on the job 
as naturally as the cavalry horse responds to 
the bugle. This applies throughout the or- 
ganization from the lowliest employe to the 
manager. Whether it be a big fire that 
threatens a tie-up, a wash-out on an impor- 
tant lii^, a break-down at the power house, 
or a snow-storm, whatever the hour of the 
day or night, every man whose responsibiU- 
ties are in any way involved in righting the 
situaticm will be found at his post. 

One of the impressive features of the elec- 
trie railway man's life in our northern cities 
is battling with snow. There is nothing 
analogous in other industries to this fight 
with winter's forces that the railway com- 
pany is periodically compelled to make, and 
there can be no finer example of loyalty and 
sacrifice of personal comfort than is exhibited 
throughout any electric railway organization 
when such a battle is on. 



QUALIFICATIONS IN GENERAL 

Perhaps soon after night-fall the warning 
comes from the local weather bureau to look 
out for snow, often even before the first 
flakes are in evidence. Out to the homes of 
the company's employes, by telephone and 
by special messenger, goes iJie rallying call — 
" snow coming, report for duty.'' By street 
car, by automobile or afoot the various divi- 
sions of this army begin to mobilize at their 
respective headquarters and soon the reports 
are pouring into the central office, ** We are 
on the job — ^you can coimt on us.'* 

Then, with but little opportunity for rest 
or refreshment and against all the odds of 
cold, wind, ice and snow, officials, superin- 
tendents, supervisors, trainmen, linemen, 
shopmen, trackmen, each with hiis alloted 
task, battle hour after hour to keep the tracks 
open and the cars moving in order that the 
normal activities of the community may not 
be paralyzed because of a lack of transit 
facilities. 

From the central Headquarters tHe fight 

is directed much as a general directs his army 
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in actioiL Here are concentrated the tele- 
phone reports from the most remote ends of 
the lines. Sweepers and snow-plows must 
be kept continuously in action^ and while the 
battle rages the officer in charge issues his 
instructions, now to the power department, 
now to the mechanical men, now to the track 
forces, a word of encoiu^agement here, a cau- 
tion there, concentrating the efforts at the 
points where the worst conditions threaten 
until the storm is over and all the lines are 
open. 

As in modem military tactics the prepa- 
rations for this battle are made far in ad- 
vance. In the simmier, long before snow 
is thought of by the public, snow-plows and 
sweepers are overhauled and put in good re- 
pair, crews are assigned to their emergency 
duties and all tli^ details of snow fighting are 
iarranged. 

Forethought and preparedness must also 
be included in the list of qualifications of the 
electric railway man. 

The man who casts his career in this field 
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must be prepared to change his place of resi- 
dence on short notice, for there is a constant 
demand from the larger properties for expe- 
rienced men who have made reputations in 
departmental or managerial work on the 
smaller roads. Then, too, changes in the 
ownership of electric roads, necessitating a 
considerable change in the personnel of the 
organization, are not infrequent. 



SPECIFIC QUALIFICATIONS, 
TECHNICAL TRAINING AND 
SPECIALIZED COHESES 
OF ^TUDY 

Before the prospective electric railway 
man can intelligently consider tlie course of 
study and training best adapted to fit him for 
this business, it will be necessary for him to 
determine in a general way what department 
most appeals to his particular bent of mind. 
This leads natiu*ally to the query, so fre- 
quently asked, what department offers the 
most likely channel of entrance and the 
largest opportunity for^vancement? 

The only specific answer that can be given 
to this question is that there is no royal road 
to success in this industry. Should a survey 
be attempted to show the proportion of suc- 
cessful executives produced by each of the 
specialized departments the fact would un- 
doubtedly be established that every depart- 
ment has trained its quota of men who have 
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risen from the ranks to positions of respon- 
sibility and leadership. In a broad sense, it 
can be said that the largest percentage of 
successful managers have come up through 
the transportation department, but it is by 
no means true that this is the only, or even 
the most sure, avenue of advancement. There 
are many leaders in the industry who started 
their careers in some one of the engineering 
departments. So, too, the accounting, pur- 
chasing, claims, and some of the less dis- 
tinctive departments, have served as the lad- 
der by which men have climbed to the top. 

Eventually, the man who arrives at the top 
must have become a trained spedalist in at 
least one of the main branches ; and he must 
have acquired, by observation, by experience, 
or by study, or more accurately speaking, by 
a combination of all three — a workable 
knowledge of all the departments. It would 
be folly, therefore, to attempt either to place 
undue emphasis upon the advantages of any 
one department, or to advise any specific 
coiu^e of study as affording the best prepa- 
ys 



ELECTRIC RAILWAY BUSINESS 

ration. Wholesale advice in this connection 
would be worse than none ; for the proposi- 
tion always leads back to the fundamental 
premise that the essential element is the in- 
dividual equation — ^the man himself , Ms cir- 
cumstances in life, his aptitude, his mental 
and physical characteristics, and so on. All 
these factors must be known and considered. 
Moreover, the colleges and technical schools 
are rapidly revising their courses with ihe 
view of more closely meeting tiie practical re- 
quirements of training for tiiis important in- 
dustry ; and any specific advice would be out 
of date before it could be applied. 

As a matter of fact, the question is still 
imder debate as to the advantages possessed 
by the college man over the man who, in- 
stead of spending his preparatory years in 
acquiring a college education, has devoted 
this time to gaining practical experience. 
There are executives whose opinions com- 
mand respect because of their successful 
achievements in life, who think a conmion 
school or high school education is all-sufficient 
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as a foundation for life's practical work. 
These leaders, for the most part, have not 
themselves had college training, and tiiey 
speak from this standpoint when they ex- 
press their preference for men who, as they 
say, have not been handicapped by the habits, 
ideas and theories acquired in college life. 
There are other executives who, when select- 
mg their subordinates, always pick coUege 
men. 

Probably, reconciliation between these two 
preferences always will be difficult, for in- 
dividual conclusion upon the subject will de- 
pend upon the individual's point of view. 
The truth about the matter imdoubtedly is 
the man with the right stuff m him wiU prob- 
ably succeed in spite of a college education 
or in spite of the lack of it. 

Bearing upon this question of the relative 
success of the college graduate versus the 
non-graduate, considerable interest attaches 
to a report made a few years ago by a special 
committee appointed by the American Soci- 
ety of Civil Engineers to investigate the con- 
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ditions of employment and compensation of 
ohril engineers throughout the oountiy. 
Based on a canvass of the members of tiie 
society, representing a wide range of employ- 
ment, i.e.j national govemment, states, mu- 
nicipidities, technical sdbools, railroads, in- 
dustrial corporations and private practice, 
the committee reported that the average 
yearly compensation of 1998 graduates hav- 
ing an experience of from two to fifteen years 
was $2756. The average yearly compensa- 
tion of 614 non-graduates, having an experi- 
ence of the same length, was $3154. The 
average yearly compensation of 1894 grad- 
uates, having an experience of from sixteen 
to fifty years, was $6828. The average 
yearly compensation ^f 719 non-graduates, 
having an experience of the same length, was 
$5859. The conmaittee, in conmaenting upon 
this result, said: " This may be due to the 
fact that the preparation of the graduate 
engineers between the fifteaith and forty- 
fifth years was more thorough in the funda- 
mentals of engineering education ; and that, 
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whatever may have been their compensation 
in comparison with that of non-graduates for 
the first fifteen years of their professional 
life, this thoroughness of preparation shows 
its effect from that time onward/' 

The fact cannot be denied that there are 
to-day many successful men occupying exec- 
utive poi^tions with dectric railway com- 
panies, including the heads of engineering 
departments, who have not had technical 
educations. These men, for the most part, 
have started at the bottom in positions which 
at the time they " happened *' to secure, and 
they have grown up witih the business, so to 
speak. They have learned the practical side 
of their work by hard experience, and so 
much of the theoretical as they have had to 
know, they have gained by supplementary 
study and reading. 

However, the problems of this business are 
becoming more and more technical; and 
while practical rule-of-thumb methods will 
always be essential, it is probable that the 
electric railway executive, and particularly 
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tlie engineering officer, of the future, will 
be conscious, after a certain stage of progress 
has been reached, of a serious handicap if 
he is not equipped with a theoretical training 
as the foundation for his practical training. 
Notwitihstanding that it is not feasible to 
give specific advice without knowing indi- 
vidual characteristics, it is possible to outline, 
as has been done in the previous dbapters, the 
functions which go to make up the electric 
railway organization, and then in a broad 
way to indicate the qualifications, training 
and courses of study related to the perform- 
ance of any particular group of these func- 
tions. This will be undertaken imder head- 
ings as follows: 

MANAGERIAL AND TRANSPORTATION 
Reference has been made to the diversified 
character of the problaais arising in this 
business. All of these problems eventually 
centre m the manager's {i.e., chief execu- 
tive's) office. 

As has been said, these problems are both 
technical and non-technical. Having dis- 
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cussed in a previous chapter the responsi- 
bilities and duties arising on the non-technical 
side, it will now be in order to refer to the 
technical requirements. 

The manager must be prepared to discuss 
with the head of each department the specific 
subjects pertaining to that department; he 
must be sufficiently grounded in fundamen- 
tals to overrule or concur in the recommenda- 
tions made by department heads, and not in- 
frequently to suggest some other and better 
course of action than the one recommended. 
As he must assume the responsibUity for the 
final decisions, he must be able to weigh all 
the facts and arguments involved, for his is 
a judicial capacity. No one of these diver- 
sified phases of the business can be slighted, 
nor undue importance placed upon any to 
the detriment of the others. In a field so 
varied, no one official can keep in personal 
touch vdth all the minor details, but the man- 
ager must thoroughly master the general 
principles at stake and be qualified to make 
wise and correct decisions. 
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Specifically, the manager must be able to 
discuss intelligently with the auditor ques- 
tions of finance and accounting; with the 
claims agent as to the value of any claim for 
damages and the policy to be pursued as to 
settlement of the claim; with the purdiasing 
ag^it as to prices and the rdative quality of 
materials ; with the superintendent of trans- 
portation upon matters havmg to do with the 
transportation service; and with the respec- 
tive engineering heads upon technical and 
<u],mZ,ti^tters p^tdning U, power, 
cars, track, and other phases of engmeering. 

Particularly must the manager be able to 
read with imderstanding, analyze accurately, 
and gauge correctly, the information con- 
veyed by the daily, weekly, monliily, and 
annual reports that come from each of the 
several departments. 

With due caution against requiring un- 
necessary and fruitless reports from his sub- 
ordinates, he must have, and know, the es- 
sentials as to the results accomplished in 

each department and by each department 
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in relation to the company's business as a 
whole. From these departmental reports 
he gauges the strength and weakness of men 
and methods, and devises the corrective reme- 
dies to be applied where remedy is needed. 
So also must the superintendent of the 
transportation department be an all-around 
man, for he is the embryonic manager, and 
on some roads he is the manager. While 
the manager is concerned with the broader 
policies and aspects of the company's affairs, 
the superintendent, perhaps, is a little closer 
to the groimd, so to speak, and comes into 
closer personal contact with the trainmen 
and the public. If a fine distinction were 
to be made between the duties of manager 
and of superintendent, it could be said that 
not quite so much is expected of tiie trans- 
portation specialist in the way of general 
knowledge and experience in handling the 
other departments of the organization, and 
more is required with respect to the actual de- 
tails connected with the service and the trans- 
portation employes. 
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The superintendent of transportation must 
know what adequate service is, and how to 
give it. He must above all things be a 
handler, but not a driver, of men; a square 
dealer, a disciplinarian and a diplomat. 

For the most part, the successful transpor- 
tation heads, like the managers, have worked 
their way up from the ranks; and perhaps 
this is the best if not the only way to learn 
the transportation branch of the business. 

The young man who decides to specialize 
in the transportation side of the business may 
start either on the cars as a motorman or con- 
ductor or in the office as a clerk. Both of 
these channels have some advantages and 
some disadvantages and both have been train- 
ing ground for successful executives. 

In what may be termed the outside or street 
work, the grades immediately above that of 
motorman or conductor include inspectors, 
supervisors, dispatchers, assistant division 
superintendents, etc., and most electric rail- 
way companies make a special point of filling 
these minor or subordinate positions by pro- 
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motion from one grade to another as indi- 
vidual merit in connection with opportimities 
for such advancement makes possible. 

There is at least one thing to be said about 
the nmn who works his way through the 
transportation department from the position 
of conductor or motorman. His promotion 
may appear to be slow, but when he has 
" worked through the list/' as the saying is, 
he knows this end of the game first hand and 
this knowledge will be of value to him as he 
assumes the larger responsibilities of higher 
positions. 

The office side o£ the transportation de- 
partment also has its various grades of posi- 
tions, including clerks, chief clerks and as- 
sistants. The man who enters the business 
through this channel learns by contact with 
the clerical details what transportation rec- 
ords are necessary and how they are kept, 
and he also gradually finds out the factors in 
transportation expense and the elements of 
scientific time-table making. 

Still another diannel of entrance open to 
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the prospective transportation man is 
through one of the engineering departments 
in more or less the same manner as is de- 
scribed under tiie subsequent sub-heading 
''Engineering/' That is to say^ the man 
who decides to train himself to qualify as a 
transportation expert will be that much bet- 
ter equipped if he has had two or Hxree or 
more years, as the case may be, of practical 
experience in the shops or power house. As 
a basic rule it may be said that tiie more the 
transportation specialist knows about tiie 
conditions under which the engineering de- 
partments are working, the better transpor- 
tation man he will be. 

Again the discussion leads back to the 
fimdamental conclusion: The imi>ortaQt 
thing is not the particular chaimel through 
which tiie neophyte enters the business; the 
really important thiug is what he nuakes of 
himself in the particular position in which He 
finds himself. 

There are as yet no specialized courses of 

study dealing exduavely with the making 
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of electric railway administrative and trans- 
portation experts^ although some of the imi- 
versities and schools axe beginning to see the 
need in this regard and are offering coiu*ses 
dealing with railway management as a pro- 
fession. It is to be hoped that those respon- 
sible for the progress of American educa- 
tional resources will recognize ,the impor- 
tance of this vocation and will make avail- 
able to futiu*e generations adequate courses 
of study in transportation theory and prin- 
ciples as preparatory to practical work in 
this field. V 

ENGINEERING 

^AH that has been said in the previous 
chapter relative to general qualifications ap- 
plies to the engineer as well as to the person- 
nel in other departments, but there are in 
addition certain characteristics or qualifica- 
tions peculiar to the engineering branch. 

Aptly it has been said that many 
know the business of engineering but few 
know engineering as ia' business. The engi- 
neering profession is no longer limited merely 
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to designing, building, and operating; for 
the element of administrative capacity, or 
the ability to take responsibility and make 
decisions, is as important as tlie solving of the 
technical engineering problems. The en- 
gineer, by his training and experience, has 
the best sort of preparation for assmning the 
duties and responsibilities of the higher ex- 
ecutive positions. 

From the standpoint of individual ac- 
complishment and caliber, engineers may be 
grouped into three natural classes: 

1. Those who generalize and gradually 
progress from engineering alone to admin- 
istrative positions; 

2. Those who specialize in one or two 
lines of engineering and reach their ulti- 
mate as heads of their respective specialized 
departments ; 

8. Those who constitute the very neces- 
sary and wholly honorable grac^e of skilled 
workers and mechanics and who represent 
the timber from which the chief assistants, 
foremen and sub-foremen axe developed, 
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The grade which the individual eventually 
achieves is the component result of as many 
variable factors as characterize the human 
mind; but in the army of industry, as in the 
army at war, there must be the rank and file 
and the various grades of oflScers, Not all 
can be gaierals, snd none may scorn the pri- 
vate who is doing his allotted task as well as 
hecan« 

If there is one characteristic that stands 
above others as requisite to success in the 
engineering profession, it is the analytical 
instinct or mathematical mind; defined as 
that quality which fits a man to take a propo- 
sition, separate it into its fundamental or 
component parts, and pick out the essentials. 
Closely allied with this is the faculty of esti- 
mating the cost of doing work, for seldom is 
an engineering operation attempted, whether 
it be a complicated construction project or a 
simple repair job, without a preliminary esti- 
mate of the cost. The en^neer must have an 
accurate knowledge of the cost of labor, of 
materials, and of processes, as well as the 
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capacity to plan and supervise the opera- 
tions by which the results required are ac- 
complished. This knowledge and this ability 
are the individiial characteristics which dif- 
ferentiate between the mediocre and the 
really successful achievement. 

The engineer must be a handler of men» 
for if he is to administer his department 
with the high degree of safety and eflScieacy 
expected of it, he must have the cooperation 
of the men imder him, from his chief lieu- 
tenants to the lowliest employes in the labor 
gangs. Brilliancy of ideas will not alone suf- 
fice, if there is not this power to engender 
the team spirit. 

The electric railway engineer must be 
something of a politician and a diplomat; for 
in the coiu^e of his work, because of the 
occupancy of the public streets and highways 
by the cars, wires, poles, tracks and other 
structures of his company, he comes into con- 
tact with many borough, town, city, cotmty 
and state authorities, officials, biu^aus, 
boards and commissions. He must also have 
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the acumen to understand the viewpoint of 
the engineer in public office; and by the 
force of cu-cumstances, in addition to his 
knowledge of his own work, he will feel the 
need of familiarizing himself with the prep- 
ress in municipal engineering, city planning, 
the good-roads movement and similar public 
activities. 

To the engineer possessed of a wide-angle 
mind, an attractive field for thought will be 
the providing of means for training and de- 
veloping the men under him. In the case 
of the laborers who work with their hands, 
this training will include the proper use of 
took and of materials; and ascending in the 
scale of workers he wiQ be constantly endeav- 
oring to find men of particular aptitude to 
whom he can impart a wider knowledge of 
methods and processes and to whom he can 
delegate mudi of his own responsibility as to 
details. 

As to courses of study, broadly speaking, 
the man who leans toward electric railway 
engineering as his vocation will make no mis- 
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take if he specializes in one of its three main 
branches, i.e., electrical, mechanical or civil. 
To the student who develops the necessary- 
individual qualifications, any one of these 
three specialties ofiPers a direct channel of 
entrance and advancement. Again, in gen- 
eral terms, of the three, a course in electrical 
engineering probably offers the broadest and 
most useful preparation; but whichever 
course the student selects as his si>ecialty, the 
more he knows about the other two the better 
prepared he will be. If he can spare the time 
to take a combined electrical and mechanical 
course, he will have had an admirable founda- 
tion for beginning his practical training. 

In this connection too much emphasis can- 
not be placed on the desirability of getting 
all of mathematics that it is possible for him 
to get, especially in its higher branches. To 
the engineer, the study of mathematics is 
valuable, not only for the concrete knowledge 
thus accrued, but because the study itself 
develops those mental qiialities most needed 
in this prof ession« 
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Fortunately for the man who has been de- 
rM U. oppLuJty of . oolfcge tr«,^. 
or who desires to enlarge his knowledge of 
the fundamental theories, there are now avail- 
able many admirable courses in mechanical, 
electrical and civU engineering at estabUAed 
manual training schools, night schools, and 
correspondence institutions, whereby the the- 
oretical can be obtained in conjimction with, 
or as auxiliary to, the practical work. 

Even after completing an engineering 
com-se at a imiversity or technical school, 
there are three or four years in a young man's 
life that may properly be termed the sand- 
papering years; the period when the rough 
edges must be polished off. It is these years 
that tell whether the man's college training 
is to be as a stepping stone to his feet or as a 
mill stone about his neck. If he thinks he de- 
serves at once an executive position of large 
responsibility and large remimeration solely 
on the strength of what he has learned at 
college, his professional degree will be but a 
handicap. If he appreciates that his theo- 
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retical knowledge is useful only as it is con- 
verted into practical experience, he will be 
able to make of his theory an aid to gi^ater 
achievements. 

The big problem confronting the embry- 
onic engineer, whether he is a college gradu- 
ate or not, is to get started upon his life's 
course of practical training. This can be 
done only by starting at or near the bottom, 
and there are several ways of getting started. 
One of these is by taking advantage of some 
one of the excellent engineering apprentice- 
ship courses maintained by the larger manu- 
facturing companies. Through these courses 
the student engineer is given opportunity to 
become f amUiar with the various manufac- 
turing operations and by actual Work and 
office experience, he acquires the rudiments 
of his practical training. 

Another way is to obtain a " job *' in one 
of the engineering departments of an electric 
railway company. This may be either a der- 
ioal position or a job in overalls. The latter 
is to be preferred at ihe start, for the man 
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who hasi had manual labor experience in the 
power house, in the shops, or in track work, 
has a long start on the man who tries to 
learn this phase of the business only by ob- 
servation. While not all electric railway 
corporations maintain specific apprentice- 
ship combes, most companies are willing to 
give a man of the right calibre opportunity 
to obtain practical experience in the various 
phases of this work, including, in due course, 
a knowledge of the executive side of depart- 
mental management. 

ADMINISTRATIVE 

The several administrative departments 
are, for the most part, specialized businesses 
assembled under the electric railway organi- 
zation to perform their individualized func- 
tions for the common good of the whole 
concern. 

The qualifications, triuning, and courses 
pf study pertaining to these ofiices may be 
smnmarized as follows : 
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SECRETARY 

The principal qualifications for the posi- 
tion of secretary are a working knowledge 
of corporate procedure, aptitude for detail 
and painstaking thoroughness. The secre- 
tary comes in dose contact with l^al coun- 
sel in the routine corporate affairs ; it is there- 
fore desirable for him to be familiar with 
corporation and contract law, particularly 
as regards the statutes of his own state. A 
grasp of modem business and efficiency 
methods and a knowledge of the history of 
his company and its records are essentials. 

A course in an up-to-date business col- 
lege, with at least a high sdiool education 
as a foundation, probably offers the best 
preparation for a man who is " secretarily " 
inclined. 

TREASURER 

Integrity of character is the prime requi- 
site for the office of treasurer, and he should 
have a thorough knowledge of the laws, prac- 
tices and regulations relating to banking 
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and finance, together with a workmg knowl- 
edge of accounts. 

A business college course in banking and 
business metlKxis offers excelleiit prepara- 
tion for this office. 

AUDITOR 

A knowledge of the science of bookkeep- 
ing and accountancy is of course the first 
requisite for the electric railway auditor. He 
tmust know the principles of finance and 

* 

banking. He must also be a statistician, 
particidarly as regards "cost keeping," or 
the recording and analyzing of the cost of 
doing aU sorts of work. In addition, he 
must have a working understanding of the 
technical side of electric railway operation. 
The auditor is not an aigineer in the sense 
that he must qualify to supervise engineer- 
ing work, but he will need to be generally 
familiar with at least the terms, materials, 
and the processes of all the departments. 
Otherwise, he would fail to grasp to the 
fullest extent the opportunities as well as 
the responsibilities of his work. 
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In recent years the scope of the electric 
railway auditor has been broadened because 
of many new and highly technical questions 
that have arisen in connection with the Inter- 
state Commerce Commission and the public 

service commissions of the several states. 
The regulatory laws and commission de- 
cisions have brought about the discussion of 
new accoimting principles, especially as re- 
late to depreciation, valuatiort, renewals, 
capital charges, and questions of like import 
With these new principles in accoimting, the 
railway auditor must be thoroughly familiar. 

Summarizing the qualifications of the rail- 
way auditor, it has well been said that the 
more he knows of accounting, finance, law, 
general business, operation, construction, 
manufacturing, analysis, and human nature 
— ^and the more tact, individuality, original- 
ity, and common sense he has — the better 
railway accountant He will be, and the greater 
importance will be placed boili upon him and 
this department. 

Having a;ssimilated the f imdamental prin- 
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ciples of accountancy as taught in special 
coiuses now available at many recognized 
colleges and business schools, the rest of the 
electric railway auditor's traum^ comes only 
by actual experience in routine work. His 
knowledge of the work of the operating and 
engineering departments comes by personal 
contact with the heads of itK>se departm^its^ 
by obsenral5on, and by diligent reading and 
istudy of the available printed information 
bearing upon these subjects* 

CLAIMS AGENT 

The qualifications essential to success in 
the claims department can hardly be set down 
in cold type, for the work has to do almost 
entirely with the human element in its varied 
forms of individual expression. Some of the 
indispensable qualifications are a rigid sense 
of justice, a keen knowledge of human na- 
ture, tact, backbone, courtesy, and some in- 
sight into the fundamental principles of psy- 
chology. A working knowledge of the gov- 
erning statutes and court decisions relating 
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ELECTRIC RAILWAY BUSINESS 

to n^ligence and liability is necessary, 

althougfa <a complete course in law is not 

requisite. It has been said that a good lawyer 

rarely makes a good claims agent. 

From the outline previously given of the 
duties performed by the claims department, 

it is evident that the sdiool of experience is 
the best training for tiie man who would be- 
come a successful claims agent. Certainly 
!he cannot learn this work from a correspcmd* 
lence ^school. As a matter of fact, there has 
not as yet been established in any of ihe 
schools or colleges a course which can be of 
any help, except perhaps in a very general 
way, in preparation for this specific work. 
Actual experience, first in the investigation 
of accidents, then in adjusting accident 
ckims, and finally in organmng and dirept- 
ing a claims department, is probably the only 
course to proficiency open to the prospective 
claims agent. 

Claims settlement work, as performed by 
the life and casualty insurance companies, is 

(somewhat analogous to eleictrSc railway 
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SPECIFIC QUALIFICATIONS 

claims adjusting; and a number of success- 
ful claims agents have received their early 
training in the insiu*ance field. Conversely, 
men experienced in electric railway claims 
investigatiing and adjusting sometimes 
find advancement by changing to insurance 
adjusting. 

PURCHASING AGENT 

To coin a term, " purchasingship " is the 
other side of salesmanship. A piu*chasing 
agent must have all the qualifications and 
attributes of a successful salesman, with the 
ability to apply these qualifications from the 
standpoint of buying in distmction to that 
of selling. 

Hie requirements that stand out promi- 
nently as applied to electric railway pur- 
chasing are the ability to buy effectively and 
efiiciently, an intimate knowledge of mar- 
bets and prices of raw and manufactured 
products, and sufficient judgment as to 
values and the uses of materials not to dis- 
regard the eccmomioal balance between price 
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ELECTRIC RAILWAY BUSINESS 

and quality or value. The head of the pur- 
chasing department must be a keen judge of 
men^ of prices, and of material things, gen- 
erally considered to be the three most potent 
elements in modem commercial transactions. 
He must be consistently aggressive ; a good 
bargainer, but not a Shylock, for to exact 
the last ounce is not always a good bargain; 
tactful; a square dealer; and with integrity 
of character above question. 

The successful purchasing agent, as op- 
portunity offers, visits the various power 
plants, shops, car houses and store rocans 
of the company, talks with the heads and 
subordinate heads of the departments land 
so keeps closely in touch with the viewpoint 
of the men who actually use the materials. 

One of the most valuable assets the pur- 
chasing agent can have is the good will of 
the salesmen with whom he comes in contact. 
The sellers of to-day are trained experts in 
their respective lines of manufacture and in- 
vention, and for the most part they are digni- 
fied, gentlemanly, and willing and able to 
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SPECIFIC QUALIFICATIONS 

conduct negotiatiaas in a straightforward, 
businesslike manner. The purchasing agent 
who fails to cultivate the acquaintance of 
these men, obtaining from them all the in- 
formation he can, and giving them in return 
the fullest consideration and coiurteous treat- 
ment, although he cannot always give them 
an order, is doing himself and his company 
an injustice. 

While many colleges and business schools 
now include in their cmriculum, courses in 
salesmanship, comparatively little attention 
has been paid to the establishing of courses 
leading to the training of the man who pur- 
chases. Here, therefore, as in other depart- 
ments of electric railway work experience 
is the best teacher. The principles of sales- 
man^p as taught in the schools can, how- 
ever, be studied with profit by the ambitious 
purchasing agent, and there are several 
admirable correspondence courses in this 
subject 



X53 



ELECTMC RAILWAY BUSINESS 
IN GENERAL 

The man who enters the electric railway 
fields in whatever capacity, will find that to 
keep himself abreast of the progress of the 
business he must continually study his own 
and other ccMnponies' methods. Improve- 
ments are constantly being made in methods, 
devices, apparatus, and processes; and the 
electric railway man must keep pace with 
Ithese developments, at once avoiding need- 
less and expensive experimentation, but hold- 
ing himself alert to apply such of these new 
ideas as will make for greater safety, re- 
liability or economy in his own particular 
field, 

To the man with ambition, there are avail- 
able many text and hand books, some dealing 
with general principles and others with 
highly specialized details. Help and profit 
will also be found in close study of nmnuf ac- 
turers' and dealers' catalogs, which in these 
days frequently approach the scope of ency- 
clopaedias of knowledge in specialized lines ; 
and particularly the progressive worker in 
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SPECIFIC QUALIFICATIONS 

this field cannot neglect diligent study of the 
trade papers and journals and the proceed- 
ings of the national, state and various sec- 
tional associations and societies devoted to 
electric railway and allied interests. Through 
these agencies the individual is constantly 
verifying, modifying and widening his own 
knowledge and experience. 
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